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"The Rudirments' of NAVIGATION and GEOMETRY.) 


The Making and Wiſe of divers MATHEMATICAY 
InsTRUMENTS | forSea&Land. ; 


The Dodtrine 0 TRIANGLES, Plain 4nd "1 3 
The Art of NAVIGATION; # the " _ 
] Metcator's-Chart, and the Axch of g Great Cirele,j: 
| The Art of SURVEYING GAUGING. 


| MEASURET _ad PIRE-| 
'1 WORKS; With s Compendiutri of ORTI | 
FICATION. / | | 

The Riidiments © A>TRONOMY. | Ii 
The Art of DIALLING. | 

\ ALSO pF rdg 
The PENALTIES and FORFEITURES: Ft "to 


STOMS, 'and to WATLEETION 


With T a B t E's of Logarithms, Sines and Tangents; 
of the Sun, Latitude and Longitude ; Ri 


the 


MATHEMATICAL ARTS: 


Mariners Ma gazing, | 


ht Aſcenſion, "and Declination 


3 
' of the moſt Notable Fixed Stars ; of the Longitude and Latitude of Pla- | |, 
ces; - of Meridional Parts, with other Tables me + in Navigation, | $7; 

Ro Len ak | | 8 
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Cogrteons Reader,” 


Athematical Studies have for elem 
.contemned yet baye there Inventions 

' Men, of our own Nation, that nothing now ieems almolt | 
ded more. - As in other Studies,. ſo we. niay ſay* in theſe, 

hang Fig We at the leaſt muſt needs acknow [That id thi 
ed thee with nothing new, nothing-that is our own. |"Ex 
Sn bode ſun fer, (aith Terence, that moſt excellent, 
tymornmenen, Tranſlation was bus apy : aan 


ow L 
% 


pol) night in ade mechod, and perſpicuc manger, 
preſent ec d to thy VIeWs | 
The matter, being Mathematical andPrattical Arts os 
better ayouch- the eafe and truth of them to all ingenious. Pra 


have as yet learned nothing but Arithmerick, 
To that purpoſe, we bave.in the firſt Book-laid down _ 
men are or ſhould beperfeCt in, concerning the fe maine 


mencally and Arithmetically and by itzin bg Ba on 

the Ebbiong and Flowig igg of the Sea, with th "*T Flood and 

in any Port in the World z wks iam ofthe Pract pare ox 

ing of a Ship in all Caſes and Conditions of Weather at. ie beſt 
And the. A B C of Geometry,itsDefinitions andGet q 


others,as muſt be known to ſuch as would know theNature a id Men: 
In the 2dBook weave proceeded to theDeſcriptions of all the. ms 
Artiſts and Navigators ; as the Scale of Scales, which is.a 
ſhire all Mathematical Rules whatſoever : Ad. we a 
grams in that moon, as we preſume has 
> vs; underſtood, by any Man be@fce., Th 
both Natural and Artifhcial ; 700 the Scal C | 
The making avd.uſe of the Traverſe- Pains and Opaers 
making of the Quadrant and Index, .and eps Iz EF nd Nayii 


and the Protraftor; The Projetion and uſe of the 
North Star's Declination, . And on the back-ſide _ 


In the, Third Bookis oj arcs I Nature and. Gi 
" the Plain Sea-Chart, and the uncertainty thereof; and iS 
> Wright's Projeftion, and bythe neareſt way of Sailing by the' lq 
Circle z with the making of the True Sea-Chart, Geometricallf, A 
Inſtrumentally, as the P ys A yo at: heay, | 

| Plain, Mercator, or Gras | ables, of 181tuc 
| Places round the World,, frail of the Teng teri 

, nd ig of uy Reel | utter. 
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me by Arirhiitick, by the Sande 
rid kick, by Shukeile tion, 


'ta 


ge; lade, and Fre a Gun at Random, without 
tbe L of the Metal in all-places, and 5 af] 
thereto, and other Rules which ſhould be xnown. Herein how many of thetn 
87 pb PREG to the end 
' to help all ſath as arefngenious and willic o, all manner of Artlficia} 
Fire-works and Rockets, with their Figores and Fiery-Arrows, Granadoes, and Pots. 
- ok is the Art of Ae ing the Definition of th Citches of 
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: 3 and 
Prog being all of extraordinary uſe, and made 
of _ the Gnomonical Scale, with 
with alſo in the Second Book de- 
Scales on the Ruler, as alſo by. Calcyla- 
both within Doors and without, upon 


Ir, whereſoever the diret 
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Srianted ; and all the Roles that 
& Treatiſe; are moſt exatt and caſfe to the mea 


Capacity 
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the 8 0 2 the aoly 


repen : ow 
cordi their defre 
_ that tam aledes 7 nſanea time, ko made a farther F 


ing. Studies, might (if they would have taken the pains) have 
in. Jeſs-room ; but the moſt of this was at: Ut ball Collected 
abd Dirattion of our three Brothers and Son 3 but now Publiſhed for the 
I am pot ignorant, howtbat any Man liv —, 
the Phanſics of all Men, neither do 1 to be the 
belt diſpoſe him, take wherebe pleaſath, a 
what he. liketh, nor, For my own partyl have with much and ind 
through many Xoigmatical Difficulties, and bave removed and drawn back the 
of Darkneſs from off our Evgliſh Horizon, in our Mathematical and StaAleal Ar 


following, 

I te Eo en Iaern kin Im Lpedr= 
wi os my owt cer hin, 
tance, > may encouragere to publiſh arg he give much- (a 


faftion, and be commodious to cytes ny 
To the Navigators and Advinn mn Foglind yy 


f'> 
HE Duties of:@Friend, and the 
a » Fam conget perform the Office 
: and a yery Fountainit is, Dany 
flow Amt Fr Life of Mankind, that che 
unpleaſant and hateful; bug the ſoothing of 
ſor by : ln reſemblance they bear many times 
fer. A true Friend will fmetimes commend 
{6 will alſo the Flatterer, in thoſe whom be 
which in at he chlnketh commendable, 
ceed.in Actions worthy of ; wy 
oy rage Heart he doth deteſt, to 
Part 
be earneſ with-him ta ſee. the fault, to the end = 
vatage to his Enemy. The Flatterer ſometimes, 
but eyermore tiifling matters 3 fearing to offend 
citing ſincere Love (the Badge ouly c 


it ſhould be had in greater Reputation thas they + won: tern Neither is there benno / 
other Art wherein God ſheweth bis Divine Power ſo manifeſtly, as in ours; permitting 
unto us certain Rules to work by, and of thenr from time t6 = 
_ towards perfeRtion, as the World doth towards ics.cad 3 and 

nate bimſcif the managing of thy whole, thar when, nehave done what mow ac- 


4, 4... To the Reader. 
| cording to-skill: we bave already, or may have by any thing that we 
yerabvays mill God wakis apapieſt ther he alone is FO: 6 | 
That'll Stormsand Temp ne full bis hot nur, : CT Ad- 
MWiviſtreth many: helps -expettation, wh Aft, of »Man utterly faileth ; 
joy Txt. a Ter in Pſak. 109, where is nothing onuned which is necelivry, nor 
any wv: rmed but that which the contingal experience of 'our daily Dangersdo pro- 
-Claim:to be trpe-s, ANTS oi SM | 
. © that te which ſee bis wondrom Works in the Deeps would therefore praiſe the Lord for his 
' Mercies, "and ſbew forth biz Wonders before the Chi of | Men ;, that we might once learn, 
That the fear of \the Lord is the beginning of Wiſdom. Moſt undoubtedly then would our 
=, © -*Art fleuriſh, .our Voyages proſper, 'and haye better ſucceſs ; yea, our ſelves would be 
- moreeltcemed and honoured of all Men. Whereas the now Profane Lives, and brvuiriſh 
_ bthaviour® of: tad. too of our. Employ, | doth eclipſe "the Glory. of our Pro- 
it ſelf, "Wipes ocher manifold"*Puniſhments, God ſtriketh ſame of us with-the 
-Spirit of .Blindneſss as no Men livipg, of any Trade whatſoever, are to be found. ſb ig- 
norant 8s mnany of: us are :. So ſenſeleſs are we of our own defefts, fo little defirons to 
4:mend them "Yes, and Tome of us of the greateſt-Skill and Prattice are fo loath to giye 
Gad(his due Glory; that gany times labouring to ſuppreſs it, we make Shipwrack of ovr 
own Credits and Reputations,' which otherwiſe of rigbt might acrew nnto us, * When 
we have rmed a long Voyage, of great Difficulties, wherein many a time-and oft 
we have been at our Wirs end, and know not which way in the World to turn our ſelves, 
God delivering ns beyand our” ExpeRtation, -as our Conſeiences can witneſs ; yet wbet: 
the danger isonce paſt, and that home wEbe come, we take it as a blemiſh of ovrENi- 
mations, -and a great Impeachment. to..oun : God tho Praiſe, and yield 


bim Thanks; in d derogate roo much the Admiration which we 
4 * ſo greedilyhuiit*fteramong Men. But let me give you one example of this Ingratitude 
= to God, on a Voyage'from*the Weſt Indies, 'in the Society of 7 2a Ship that I had 


Command of. It pleaſed God by a violent Storm -at Sea, 500 Leagues from England, 
we loſt all our Maſts, and our Ship ſeveral times like to founder. It pleaſed God that 
lictle Proviſion we made for Sail, and the -miſchieyons Storm continuing, turned to our 
goed : forthe Wind was fair, butthe Sea ſp. dapgerous and grown, that we could nog 
Scud or Sail, but ſometimes, but in good time it brought us fafe into the foreſaid Har- 
bour of Topſhbam. And in our Diſtreſs our Men were very mindful of Prayer, as moſt in 
a Storm are ; but coming to eur deſired Port, I defired them to retyrn our Gracious God 
Thanksj with me, for oor- great Deliverence: Some” were ' willing, but two refuſed x 
wherenpon I told them, 7haet when they were” next in Diſtreſs, it may be God would refuſe 
_ thembelp or delpoerance . And ſoit fell out, for Wiliam Witheriage of Kenton in De- 
vonſbire, was drawned at Bilboe the next Voyage following ; and the other was drowned 
| at London... Therefore let mmeadviſe all, to have a cafe not to be ungrateful to God. 
4 We of this There are many Men-thatiperform long Voyages God knoweth how, bur not the 
key of : y 
þ* G V Nation arefthe mlſelves 3 yet will ſwear, crack and boaſt, That they have done all things 
 togmuchg+- according to Art; and tell a Taleto'Strangers at bome, of ſuch Gulphs and ſwift Cur- 
ewe rents,.moretbanever God made, to w their Ignorance, and to rob God of his 
oi, ad Praiſe! But yet for the Navigatorsand Mariners of Engin, | do hope and verily be 
"* contemn our fheve, that divers of them do fear God unfeignedly, and do as much diſlike the diſſolute 
own con Courſe of the common'ſort,as any Men can : And1do nothing doubt, although the num- 
1)-m®. berof ſuch are too few in our Nation, yet arethey more than any Nation in the World 
.can ſhew beſides. - However, two'things are greatly wiſh'd by all oor well-willers ; an 
increaſe in vs ofthe true Fear of God, and/a careful diligence in us, in things belong- 
ing to-our -Art, © Where the Fear of God is not, no Art can ſerve the. turn ,, for that 
-wereto make of Art an Idol. ' And yet all thoſe that fear God, muſt rake heed they do 
oye andtherefore ought they to uſe Art, as the means that God hath or- 


- 2 gottem | | | { 
Vained | their beneſit; and be thankful unto him for ic. Farewell. 
_ : 4 p l E . Fe , 
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SAMUVEL STURMY. 


ay learn hereafter, 7 
of Sea and Land; 
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Courteons Reader, the pi 3 0 TY 
A T the earneſt Intreaty of the Book-ſelltrs conterned in this Treatiſe, Tan: © 


- 


dertook the Viewing and Reforming of this. Mag avine, chiefing rather #6 
ereft s New 'Fabrick to furniſh it with «' New Store they not _con- - 
enting, I have Repaired the Old Building, and provide, } atinebpartly wet 
with Od, partly with New Store ; and 1 have endeavoared. to  rendex, the Mathe=  * © 
matical Arts contaiged herein as familiar «s I could, being only a Corteffor, nat © - 
an Author. ©42Y os ON 
I have added the Podtrine of 'Spherical Triangles, alſo ſomewhat in the Aftro- 
nomical part, aud more 1B the Dialling, and in the whole as there was need; and 
ſomething 1 have omitted which I judged Superfluous, others 1 have Correited that 
were Erroncons. | ; | * 
There are - fome Errors of the Preſs, whichwe muſt Pardon, the Work brine 
troubleſome to the Printer as 'twas tedious to me, and being not material, 1 have 
omitted them; And as | undertook this Task for the Advant afft of Tl vung Stu- 
derits in the Mathematicks, to which I hope it will be ſerviceable, and acceptable ; 
to whom I am an obliged Servant for their Inſtration and Information in the 
Mathematicks. - 


TFOHN * COLSON. 


N Preſcot-ſtreet - in Goodmans-fields, ace taught theſe Mathematical Sciences, (vie.) 
Arithmetics, Geometry, Algebra, Trigonometry, Navigation, Aſtronomy, Dialling, Sur- 
veying, Gauging, Fortification, and Gunnery, \the Ufe of the Globes,. and other Mathema- 
rical [nſtruments, Projeftion of tbe Sphere, add other Parts of the Mathematicks. And 


Youth Boarded. ; 
By JOHN COLSON. 
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To his Ingenious and Induſtrious Friend, Capt. Samuel Sturmy. 


S uch Noble Captains Hononr well teſerve, © . 
A_5 to their , King and . Countrey ſerve; 
M aking their Skill apd Prafiice freely known : 
FW who will ng own, Z 
. of » North, South, thy Compaſs will them guide EREx >; 
L eſt they ſheuld watider with each Wind and T ide, ; 25% ] 
Stir - Noble Gehins, and go.on 4 
T by ſhall live, when thou art Lad and gon, 
U no thy Glory : and proad Braggarth will 


R. epine, they could not like thee fſhew their Skill, # MM 
M omus mey cap, but from all Hearts, «7 2Y 
Y on'll Thanks have for your M ne of Afts. CY 


S omd Mem, when'thty this Magazine , 

A ndnote the Autber, preſently »— og _e 

M. any ſuch Captains will undo the Trade , 

u theſe Secrtts, all are Caftaini made, 

E nvy chus, Devil like, would keep' Men bling, - © © | 

L” & Noble Sons of Art be fret and hind, - - * +.” 

S o well ftor'd, Captain, ir thy Magazine, © | [e. 

F hat twill pes gr forts :* This Buſh of mint * | "9 
m0 thy WW ihe is needleſs. All Men (ball R - 

'R, «ap by thy :* and if_all "5 

Mn thas Would add their Talenrs unto thine, MY 

Y' on'g foon congleat a famous Magazine. | + IM 
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MAGAZINE of ARTS. 


ous Friend the Author, Capt. SAMUEL STURMY on tis 


Eader, ay with an Impartial Eye, 
TheCare, the Pains, the Art, the Induſtry, 
And Charge, at which the Author, long, hath been, 
To Store Gath Plenty) this his Magazine ; 


+ Or, "rather Mart of 'Arts; where you may buy 


(For little Money) IN GENUITY: 
And be Partaker of thoſe Arts we call 
Sciences Liberal, MATHEMATICAL: 
He having taken Pains on th Deep and Shore, 
Graſping and Grap ling to increaſe his Store ; 
| dil aud Pains (thus ſpenr) 
Gives it his Country. for au Ornament. 


 *Ranſet this 'CASCATE (therefare) where you'll find 


Plenty of "Jewels to adorn the Mind. 


And firſt, is repreſented to your Eye + 

Sekefied Pro lems is GEOME TRY. 

In NAVIGATION Rules it doth afford, 
Will make Men Scamen &re they. go «-board : 

And when Embergued on the Octan far, * 


"A.0, 
«4; 3 cx. ES CV —_— 
aence , is 


Heving free Traffick raked Hy Univerſe. 


The GEOD ECI AN, 5s this Book, may have 
Rales to Survey his Land, and then his Grave. 


VINERIUS wow will find it no hard Tak 
To know he hath his Dae, and Gange his Cak. 


Here MURIFRAG U $ certain Skill may gain , 


To reach hit Mark, making no Shot in vain. 


And fair URANTIA leads you by the Hand, 
Deſcrying how the Spheres to anderſtand ; 
Unlocking all the Hidden Treaſury, 


And Secret MyR'ries is ASTRONOMY. p 


. Is HOROMETRIA Skill you may attain, 


* To trace Sol's Courſe out on « Dial Plain. 


. - And the MUNITOR hither may reſort 


For Rules whereby to Fabricate bis Fort. 


:ToSpring bis Myne, and alſo Sconces raiſe 


Againſt his Foes, to bis Renown and Praiſe. 


And to the Trader it will be « Treaſure, 
Tielding him” K nowledge both in Weights «nd Meaſure, 


With this; and ſuch like- beneficial Skill, 


Our Author This bi MA'GAZIN E-4id fil; 


And that * for th Good and Benefit of thoſe 

Who honour Vertue, and to Vice are Foes. - 
Conſider, then, th' elaborate Pains be 'r00k ; 
And thank him as thos profit'ſt by is BOOK. 


Will. Leybourn. 
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ADVERTISEMENT. 


Ear the Hermitage-Bridge are made and fold all F 
forts of Mathemarical Inſtrutients, in Wood " 
or Braſs, for Sea or Land,. with Books to ſhew "HY 

the Le of them: Whercalfo.you may have all forts 

of Maps, Plats, Sea-Chatts 'in Plain” or Mercator, : 
on Reaſonable Terms. 


q | and . Catenfaw: 5; 5 
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Richard; Mount, at the. ancient Shop at the Poſtern | 
on Tower-Hlll 


HE Mariners containing the Art of Navigation ar large, &c, By Capt. Sturmey. 
The Coafting Pilor for England, Holland, France, Flandirs, Oc, 

The Engliſh Pilor for the Channel. 

The Englifh Pilot for the Sercights, 

The Engliſh Pilor for the Weſt- Indies. 

The Engliſh Piſoc for rhe Eaft- ladies. 

Sea-Atlas, comaining Charrs of the Sea-Coaſts of the whole World. 

Great Brit aix's Coaſting Pilate, by Caprain Collins. 

The Mariners New Kalendar, By Nathaniel Colſon. 

The Seaman's Kaiendar. By Henry Phil _ 

Do Prins wid Lorca) lied 

Norwood's Dofrine of Tr k applicd co Navigation. 

AS New of Narigagon, beng  Tremiſ ſe of che whole Art. By M. Norwood. 

ical Nevigarion, an-IntroduRion tothe whole Art. By F. Seller. 

The whole Arr = of N Navi 1d Daniel Newhouſe, 

Errors in Navigirion, corrected, By Edw. Wright. 

A Light to the Art of Gunnery meg Foot neceſſary Cotcluſions for the Praftice of Gunnery, 
either tor Sea or phe ter wg has Binning. 

_ Safeguard of Sailers ; Jeſebing, the Sea-Coaſts. 
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ofthe Art of Nerigacio Henry Phillips. 
he —— ,or _ RN SIS Model of ny Shi = cgres 
Proportionor out of Proportion Ag 1 of every in exaQtly, 
che weight of heir Anchors and Cables, : my 
Thr Pondwilr's det 3 ſhewing the Art of going of any Sip By 1 


gf» Drav 


Te Cora ESE: Scale 
The Seaman _ ory in Navigation, 
3 and pe ie the Pas of « thi, id hs bs of rc 


ion, conmaining an caſy methodical become 
ET ne] 
inc three Aftrono- 
Peay ode of By H. Gellibr and. ; | 
Plain and Mercator's Sailing, and uſeful Tables in Napigation. Wich 


E344. corrected and much « Athinſox. 
Proportion in Navigarion, &c. Dy 8. 7 by. <2 
ee Cam, Din 05. 9707 7% 
on, ce, B Pu llips. 
'din Nerknion, &c. By Elmond Wing ate. , p 


There are alſo ſold all ſorts of Mathematical and SG OS &'Y Charrs for all - 


other SubjeRts, Trek, ec, and _—_ '\ 
ner brood ul forts of Pape? or Paper-Books ; the beſt Ink, and ater" 
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% IJ Awjgation of all Arts and Sciences (ſetti Divinity aſide) bath hich i 
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"The Fire Book 


CHAP.'I 
The Argument or peſcrition.of the Art of Navigation ”" a 


ment ; and what Uſe there's made 
hath been in times paſt,- All men know. to whom theſe Countries are behol- 


*" den for their good Service, whoſe Courage hath Greet. Britain, Queen and Regent of - 


the Sea, which deſerves it w reſpedt of the Skill and Velour M 
Goodneſs and Number of her KS | wiſh as long as the Sun and Rr | ery, ad 


they may wlntain their Courage, and improve their Art, as they , I 
Nations that have-been England's Enemies; and ever may they cromn re at 


{with everlaſting Credir. 

- TheArt of Navigation being ſuch,] think I may be bold to affirm without preſumption, 
This Art is more neceſſary for the well-being and honour of our Nation, than any other Eire 
or $cierice Mathematical, which is more carefully kept in the Univerſities.” 


on x ET ant Logick, theſe wehar! lotroduttions eo other Artsy Mobck is 
luctlew © p Þh. 
The chicf Profeſſions now in the-Univerſities are Phyſick and Law. Without envy bo 
itſpoket. we may as well live as the anclent Romans without Phyſicians, and as boneſt 
a without, Lawyers, better than without skilful Sea-mep, which are the chief | 
_ ters of our Wealth, and Supporters of our Warfare. 
ſides that, of all Mathematire! Sciences and At profeſſed in the Univenſitiegefrhi 


Art of Navigation is made the,moſt general and «ſe : For what can the-Selialar make 
of his Geometrys with all the-gice and notional ren thereof ; or of Atcanamy wi 
all his curious Speculations about the Motion of the Planets, wizhont they 

ſome more Mechanical and PtaQtical Arts, 4s Coſmography, Geography, Sur 

alling,- ArchiteQure, Military Employments ? which ſhall in fome-meafy 


for. the belpof Mariners) be ſhewn in the following Treatiſe, wherein it will Shpars 
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"out of theſe Elewents, which are the beginning of all things that are abject & to TIE, 
| together with the warmth-of the Heayens, all things do come forth, and decay, as we 
* ſee and find ppon the Earth, by- the continual Change 'and Motion Wthe one- into the” 


othef. 
Warren from ſhining, ſevered and free. fi 11 murabili od is divided 
ra picunous,: 101 evered and Iree from ail mn ty; and Is 1v y 
a wap or concave lobes, which are called Heavens, whereof the greateſt 
in-the next vngo it ;, the ſeven Tnferigr have in each of them. but one-Star or 
nly, whereof | the firſt (rhe next to the-Earth) is the Heaven of the Moon ; the 
- $con& of -Merctry ;/ the third of Venus ; the fourth of the Sun ; the fifth of Mars : : the 

fixth-of Jupiter-z the ſeventh of Saturn and- the eighth of all the fixed Stars. The 1 
Number of theſe Heavens are knvyn by their Courſes round about the Poles of the Zo- * 
diack: hebben runneth throvgh her Heaven by her natural Courſe from the Weſt to . © 
the Ealt jn ys.8 hours Mercury, Venus, and the Sno, their Courſe in a Year ; 
Mars bf BR two years,| Jupiter in 12 3 * and Saturn in 30 years 3 the eighth Heg- 
ved, according ta the obſervation of Tycho Brabe, in 2 5400 years. 

Theſe Hewens pre all carried together if 24 bours about the Axis of the World by +» 
virtue of thePrimom Mobile, that is, the firſt Moveable ; by which-Motion is cauſe the. - 
Dayand Night; 'evd the daily Kifng and Serting of, the Celeſtial Lightz# But more of 
this in ier place, for what 1 tave here made is = Digreſſion. So that no Art is more 

capacivus; and&were the Excelledcy wellunderſtood, and putin practice a it might be 
® Mr, Philips Faith in the like caſt). no Employment would be more bonourable and ad- 
for the moſt rous Gentlentun and Learned aggrood than this of Navi- 

; thus it wax ja « the Gays of Queen Ebaberh. 


patx (6oftalning within the concavity thereof the Elewentary) is trany 


« " 
” d , 2 


1 >> 


7H | ben Drake and Candith fag the World about: . i--. 
\ A - Anil many Hero's found new Comnvies out, "i" 
A | To Britain's Glory, and their lafting Fame ; I ; 
Were we like-minded, we might do the ſane. ."h 


; 
\ 


EY Ex The PraQick part of Navigation is properly placed in making and uſing of [oftrus ; 
=, qo " fnents, which is ſhewn in the Second Book. Yer there is a certain Com polition inthe -*;:: 
| 'Praftick, 'more rare than all the reſt, in tbe Compleat Sea-Artiſt ; and hor fs the right £4 
Words and Phraſes ofed in guiding, govern ang and roling the unparalleP'd Fabrick of +. 

a gallzoc Ship, which bath ten owired by men that have writ of this Art; there» "a | 

'*. Fore ] ſhall explain icwith my Pen, becanſe 1 know with proper Phraſes how to perform --* 

-t ns" by any Other (as not me) to ſhew truly-and livelytheir Skill in con- 5 
according to all Weathers at Sea; alchoagh thiy;* 

, thay huve been off theic{ife-rime ar Sea, bur for Gentl6men on by q 
the Words of Command at Sea, may de deliginief . 


_ neveetihrtbele 
. + Untothem. 


£”. as -» Inregard-all Arts and Sciences are Eivided into two principsl rts, that is, che Then 5 
Pradtick, and this 1 take marey notenr Cong ing to my Ability, which ©. 
ey give the moſt reaſonable men 3 and for the wn pA. 
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U uodertake Vogages, to direft 3 Ship-upon the, Fexreſtria rial Glo reltine tain ae” 
favourable Fortuge,winch bath hf pe them : bar ms rholly = 
Periods bave © tir Uadertakings, with the los oy Mens Goods Mrs 


which yet 1 muſt elifeſs have and do happente the moſt Skilial, "but nor ſo often as x0 


ther, by a great deal. Bye to come to the Subſtance of [what ightere intended; | would 
3 


have it to be underſtood, Fhat be thar intenderh the Art af ' Navigation, bath Ari 
tick in readineſs. If be-waot it, he may be inftrutied by divers Books extant, As 
the Fri rical and Aſtronomical Kncwledge, fo much as is ufeful- for 
will be , in the ProjzCtion and uſe of divers inſtraments, which wiltafter follow 
in its due place” 1o-4his Treatiſe we will come to the Sea-Compals, that wemay pro- 
ceed in a reghlar form 2 The knowledge of -it is the Root of that famous Art we chiefly 
treat of, and” prefenrs It felf as the firſt Principle framed by God, in the Operationwnd 
Nature of the Magnet, which being in its Quality beyand aur Capacities, yet it isthe | 
firſt thing to be learned and underſtood, it being the ſaundatian to all the following Con- 
cluſions, and is firſt raught to our Youths and Boys which are intended for Navigators. 
They are ravght firſt ro know the Points vp the Chard, by what, Names they arecalled; . 
to ſay them perfectly farwards and backwards to knowthat to every Point of the Cory. 

5 there is allowed for: Time \ of an honr, which-is 41 Degrees-15 Minutes; agd 

to number the Haurs from the North and South; either Eaſtward. or Weſtward; 

readily to apfwer as ſoon as demanded : As alſo tro know how the Ship Capes ;. thavis,.. 
£0. know the Point of the Compaſs thzt looks ſtraight forwards to the Head -of the - - 
Ship; As likewiſc tro know upon what Point of the Compaſs the Wind blaws over nt | 
fs, 1f the Wind be at North, it blows over the Flower-d&- Luce toward the South; 
{o of thereſt, So we teach them ro know what Point tlie Sur isoa: As alfo they learn 
to Gtthe Mbon oh the Full and Change days, to know the Tides by, as ſhall be "Sm 


. 


ir Ships by, is _ a Cirtle of-fomeÞ Ine 
dich have ſevery?denominer, 


IEA par vg 'As for Example Where there is ay. , 
n reſpe(t'of anotber-plare; we ſ3y'the Rhomb or. Courſe that 
ixt nba is South-eaſt and North-weſt ;: or if ir bear Sonth,- we call the." 
| and South ; or.if*Weſt, w2 ſay Eaſt and Welt. The Compaſs ſwings# 
 iwthe Boxes,the Wyers firſt well touched a'g00d Lond-ftone,and'the Chard ſwim-7” 
- ming wellon the Pin, perpindicular'in the middle of the Box ; ; it ireſenth the Horizon.”. 3 
I So that'when you eſpy- any Ifland; Rocks, Ships, ben perm by ona”. 
Rf: . - uponthe Conipaſs,: you ſhall-knaw upon what theCommpaſs t 

7 3 from-you-; But we.will-haſte to ſhew the young aCtitoners the Sez- *os was 4 
* 2B 32 Points; exprelled by. the | Letter-gpon each Lige, and alſo how to 
5g : Howto evige the Mariners, Compaſs, 


Irſt FOIA a Lineat pleaſure, and croſs itin the midſt with another Line 5 rlabe Ans Y 
'F ples ; Then'ip-the croſling of theſe two Lines ſet ome foor of your Compalles,and oper” 
- theother rowhar diſtance you pleaſe, and with that diſtance draw the Circle, which by ©: 
rn TY Lines of Eaſt ' arid Weſt; North and South is divided into four Cuattrancy p 

parts,.each of, rhem right 4 fix bours apiece ; ſet VI at Eaſt and VI at Welt, 
_—_ North and Xll at ny you's _ the oa firſt ERS ons of your Figure : Then, * 
piog your Compals': att ou drew the Circle, 1ct.one Foot i in the 4 
croſſ ng of the Li Faſt VI, w ith ebe-orher virion '2 | WE 
Foot in the Welt” vl, and on odds ſide mark out the h Urs 
x "as before. * Keeping the Compaſſes ſtil} at the ſame diſtance, ſet bve fog. © 

uch X11, and with the other you ſhall mark'oux the hours'of VIII-and HH.- Thety 
| "FT: one foot of your Compaſſes at North Xil, and in the ſame manger-mark- ont this 3 , 
A . 4 *\ bours of VIIl and I1HT. Thus the Circle is divided into 12 equal parts, and e: bob " 
= eontains 2 hours apiece; ſothat it will be cafie for you to'\divide each of wa. - 
"4-5 parts ; which done,- you have the 24 hours. Laſtly, you may divide each —_ int 4 
bd  equab parts, which will be quite of an hour, as you may ſee in thy Figures, . 
| To divide a Circle i inp 360 0 cons 52 thing very neceſſary 3 for in all Ones: 
3 4 B> - ; fions in Aſtronomy, and of all Triangles, theſe parts are the mea- 
Wu 2 ſure of theAngles/: So thay in reſpeQ of this, In Ke nk is ſuppoſed to be divided in-- - 
TER to 360 oqual parts or Degrees 3 and every Degree is ſuppoſed to.'be divided into 60 + 
leſſer parts, called Minntes. To divide a Cirtle after this manner,” draw a Line at 
ſure, and croſs ir'at Angles with another Line, and'draw a Circle as before: 
| your om. amediſtance; and'divide the Circle from the 4 quarters into Dt = 
£2. equalparty beforein the howrs: Then cloſing your Compaſſes, divide each of 'theie\.. 
"IE | Into 33 py you have i in all 36 parts. Ther divide 'each. of theſe nts into 10 others 
; AT on rn in 00 mens rely ee Tigges, 9's age Deg, nt] 
10, 20, 30, &f *; .$.- 
"Vforwezz fool the Compals, draw the Line North and South, and croſs ig.” 
it Angles with the Line of Eaft and Weſt, aiid draw-the Circle, ax before; then ': 
| -o Ga. parters into 2 parts: fo is your Circle divided into "hey 
you may eaſily divide theſe '$ party into 4; 
de all a her eel parts, if you have dove 
s; _—_ may fobdivide theſe Points 
in the Ej owe. "bo have you made he Marie's (;- 
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Ro. . oe You all have JT PPE them in the. following Diſcourſe perf : 
Ry ba 0a treat of ariationof che "= I Burtbis obſerve, the middle Com- 

h oy ſteer by, which is Ry to Variation 3 


the true C is, that never as - 


come to 
he upper 


BY OS] £AYS,; 


i | 


PROP.L The Mow ring 16 a po whois the C ws" 
beef of rhe Cit ppegrc of vnpuf fret 

In all Quitiomaf this Nature have the Hour and Time given, and the Moony 
Age, to find the Point of the Compal To auſwer theſe nfon place the middle”. 
Index of Sy/ op the Sun on-$ of the Clock at Night 4 then bring the upper Index of; 
Lana or the Moon right over the 14th day of her age, in the middle Circle \f:che zum 
andthe Index of the Moon or upper Circle Pplpts, to £45. buif a point Southetly: tf _ 
-—— who (99 Conus II yill be, when ſhe is 16 days 01d, at 8 of thie 
at » 413 TY —F7 
PROP. IL if being mand, Wha is the Th when ſhe 6 W-, 


en weals FE En rents 
I ot oor ge 
Inde » logex ts 102 ight, 
dfoon will be Spach-EaſE ow go 7 
gel \The Mews i 8. Eb. 8. 28 of th Cle a Niche, 1 denand, _ | 
2 
Inf Queſtions, -you molt firſt put the Index of the Moon to the Point of 


Eaſt by South, and tbe Indexvf the Sun ſer to the hour of MY 
the lodex of the Moon cuts the Circle of Days, and you ſhall find ir aut; 


then 
the-ryokday of the Moos Age required 
| PROP. Iv. he podprmgs-: >. 0 E. endels Sun W. N.W.. 1 demand the Mats Ages 7 


IT 1 demand the time of the Py he will in 7's 


BEES to the Eaſt 
hn of the Son aboot until' the 14th day 
what hour the! Index of the a 
the time of the day required. '' 3 
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JAR a EXE ' \ y o% ws I'S m_ | (ID A; 3 : 
1p: be Compleat \Marintr. - HE 
could know the Ebbing and Flowing of the Tides, and time of Hao or ill = 
Sea- This being found, you may know what hovr belongeth to chat Poe of che Com — 
pa, by turnicg the Index of the Moon, 23 QETOTE Was iN wed. So you-may be ſureto", 

ve the hor always under the Index, on the Change-day, throughour all the Points of © 
the Compaſs 3 and ſowe {hall proceed to Examples, 


PROP. 7. The Mom being 16 days old, I demand what « Clock it will be Fall Sta @ Briſtol, 
Start-point, Waterford, where an E. by S. or W. by N.: Moon on the Change-dey makes 
the Full Sea?! Ni 


You are to conſider the Point of the Compaſs the Moon is upon in theſe Ports, when 
it is. Full-Sea on the Chapge-day (as in all other Ports) which in theſe Ports is found by 
obſervation to be always Eaſt-by-Soyth Moon (which is 6 hours 45 miatites) bring the 
Index of the Moon to the Welt-by-NorthÞ gt, ſtayiog 1t there; bring the 16th day 
of her Age under the Index of the Moon,end the Index of the Sun will point you to 7 of the | 
Clock and half an hopr paſt,the time of Fall-Sea in the Morning, If it be the Evening-Tide; 2G 
bring the Index of Eu» to the Eaſt-by-South, and ſtay ft tbere, votill you have brought | 
16 days under the Index of Luna, and the Index of Ss! will point direftly upon 
balf an hour after 7 of the Clock at Night; the time of. Fyll-Sea in the aforeſaid Ports. 
So you may kyow in every other Port in the ſame manner, if you do as before directed; 
And take this for a Rule, "That the Moon berwixr Change and Full is eyer to the Eaſt- 
wards of the Son, and riſeth by day, ftill ſeparating it cif from the Sun until ſhe be 
the Full : Then after the Full, in regard ſhe bath gone more Degrees in her ſeparation 
than is contained in a Semicircle, ſhe is gotten _to the Weſtward of the Sun (rifing by 
night) #nd applijcth rowards the Sun again until the Change-day, which you may ſee 
plainly demonſtrated by the Inſtrumenr. 


PROP. 8, | The Membeing 16 djs old, 1 defire to know at what bour it will be Full-Se # 
. Londop, Tinmouth, Amſterdam, avid Roterdam, w#hen « S.W. rnd N E. Moon makes 
4 Full-Sra wpew the Change-day. 


It is found by obſervation, That the S, W, and N, E. Moon makes Full-Sea ih all the 84 
foreſaid Ports, when the Moon js to the Eaſtward of the San, that js before her, bring 
the Index of the Moon to the $. W, Poin ; tuira the 16th day of ber Ave poder 
the "Moons Index, and the Index of the ſwereth the Queſtion; That it is Full-Sea bs 
oy the aforeſaid Ports at 3 of the Clock and } in the Morning, the Moowbeing 16 days ; GY 
PROP. 9. A Yarmouth, Doyer, awd Hafwitch, where 4 S, S. E. Moon maketh Full-Sea 


ang V7 EO TE CEE XD. A. ROAD. __ 


on the Change , the Ago being 9 days old, I demand the tyre or buyr of Full-Sea that 

day in the aforeſaid placrs. | | BY 

Here ic bath been found by chat a $. 5. E: Nogn makes Fall-Se4' on the + {© 
Change-daoy, in the aforeſaid places; therefore bring the ladex of the Moon td thes: © 45 


S. E. Point, keep it there faſt dire&ly on the Point, and bring the Moons Age to cutthe. © 7 
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2666 (34 'Nimber, as you may fee by the Works. io 
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"4 \ Dd untothie Epe# of the year rhe Number of the Months 


© © eththe Dayof 
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may obſerve this, That the Prime or Golden Namber is a Revolution of 19 yeaty, 
which ſpace the Ancient Aſtronomers were of Opinion, that all the Aſpects be- 
tween the Sev and Afoon did return to the ſame point of the Zodiack, that they were 


in 1 

yr vow know the Prime Number, add 1 to the date thereof,and then divide it. 
| .- 19, and that which remaineth after the Diviſion is the Number required. 
(1 For Example; In the, Year of our Lord 1665, 1 demand what is the 
X7F Primi Number. Addto the Year of our Lord always 1, which makes. 
84(3 ' 16665 then divideWar ſum by 19, the remain is the Prixigfor Golder 
the Prime or Golden Number for” 
199 that year is 13. This you ſee is very to do for any other year; Oh. 
z ſerve, that when you nothing remaining after the Diviſion, that jt is' 
the laſt year of the Afeons Revolution, and you may conclude, that 19 is' 
the Prime for that year, Note, The Prime beginneth always in Januery, and the Epa# 


in Mock. 
| 2. ' To find the EpaQt, and what it proceedeth from. 


He Epai# is a Number that proceedeth from the difference which is made in the ſpace 
T of one whole year, between the Solar year and the Lamar year. Note, The Solar 
ear doth contain 365 dey, 5 bours,.4$ minutes ; and the Zaner year (allowing 12 
there being ys, 12 bours,44 minutes between Change and Change) doth con- 

| La but $4 days, 8 bours, 48 minutes. So that there is almoſt 11 

13 days difference between the Revolution of the Sun and Mon, at every 
11 18(3 years end; which difference makes the EpaZ, Therefore to find the 
wh (3 Epa## for anyyear, firſt you muſt know the Prime Number for that 


e. To find this uſeful Number, you muſt do [thus : Always in that: 
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a 


13 X4x (4 Year, which we found before for the. year 1655'to be 1'3. Then'you « 


13 39 muſt _—y this Prime Number 13 by 11 and it will make 14%, 
which divi 
. Sol make no jon but that 


eby 30, and there of the Diviſion ' 23, which 
143 £& is the for the year requi 
erſtand boy to find the Prime and the Ep for any year paſt, 
come. Therefore I bold thi ient to expreſs fo exbe a thing a | 
a" already, that the Epi? : beginneth in 3arch ; bur 1 ſhall mak 
in A ck, for'32 years to come, in 'the 
latter end of the Second Book. a2 i 
9-1 3. A Rile to"fiid" the Change, Full, and Queretrs. of the Moon. 


and ſubſtratt thac ſum fram. 36, the 


other times it, will be no great difference : Therefore it may ſerve for 


Example, I dehre. to know the New Moon in Offeber, 1665. The Epat? is 7, 

March ate 8, which'added- makes 31 hence ſabrradted,leaves 1, whic 

29. / So that the 2gth day of 0&0 
Calcnlation it is at 58 mio. paſt 4 


, 
<a 
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> > To find the Golden Namber or Prime, according to the Julian or Old Accowe., phe 
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, EEED 21-for the Moons Pate ay 4 - of Auguſt. ualed + " 
6 { To find the Sign the Moon it in; with ber Motion fer" every day | Abe. 
*” of her "Age ”." rk 
W”. | Stronomers divide the Compals of the Heavens into. 12 |: .1, 260- 
ES Signs, which they ſet forth by theſe-Names, and Cha- \ 200 | 
: raters; Aries Y\, | Tanrus ry Sos va > (Hoey B, ys > ,.=yjor” og '2 
| Virgo "R, Libra =, Scorgie th, Sagitarias' fs Copricatang, VS, A- | | oor 22 
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y Yer. = 2 03. Oz , I f 
of Marrh,' s the nada wago4on So 93 3 35 
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| November, the 1 ith of December, zz the. 10th of amey. X the 3. 1205: 08 07 
: $th of February. This know, the place. of the yo is well |= 23s 23. 1 
p enough found by adding for every day paſt any of theſe, 1 +8: 24606-- 04 - 2 
J For the Sw rans through theſe 12. Signs but once.1n a year 3 : tSlo6 19 32s 
6 ' the Momninlefs than a month, vis. in 27 days 7 43-min. {**. 1667 / 00 - 49 
| Neee-that atevery Neplipon theSunand Mes ire inving Sian and 5 257109» 14. oc 
r Degree 3 but the 44oon hath a motion of about 1.4 Degrees every 8-187 27 21 
| day, as is ſhewed in this Table. Therefore according to the Ag: Age 2 1968..10 21 
? of the Moon add. the Signs and Degrees of the Moons motion, |S . 20los 23 '32 
* to the place-of the Sur at the New Moon, and ſo you ſhall bave' [BP 21ko of FA 
: the Sign-and Degree which the Moew is in at #ny time Qefired. = 2 is” $3 
| Example, ANew Morn 1665, the 26th of Nevember, : 03 
4 and the Sun and Afoon are both in-1 Degrees of 2. , Now upon 3 
> the 11th of December, the Meow bring 14 days old; 1 would D. 2s 
2 know what Sign the Moon is in. This Table ſhews, for the:1 th |. 43 (3 
day of the Afoons motion, you muſt add 6 S.: 4 D- 28 mia. tothe + 
; ſaid 14 Degrees of 2. - 
Now counting thoſe 6 Signs upon your Fingers, reckading the | 
2/1 Names of the Signs in order from Sqgitarias, v$ 14, #2, X 3» »l 
| 'Y 4, © 5, IT 6,. it falls vpon the Sign Gemins. : 
! the odd 14 reed, 8 On Le the eons motion together, hems te place of th 
Moen to bein 18 Degrees of Gemonz. GOIWS 
F Te know the tims of the Moen'i eerie and Setting. 
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Add any two Nembers together of the foregoiog Table, and they ſhall berthoans . 
the two laſt, N.S. and E. . And what bath- been ſaid fromithe South, cher 
Eaſtward or Weſtward, the ſame anſwereth to the North, cicher: 
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Canjenttion with him; © that betwixt Change and is 29 days, 18 
pr: 9 The Mariner abways ==] 
H not be troubled with ſmall Frattions of T | 
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ignorant in Marine Afﬀairs : But chat the Praftick-may- be delve 
DE Ropes in wor and trimming of Sails at Sea on all Oc 1 
aeſertartrom eee ring on Thom ies jriolible for 
fowledge of Theorick and Pratick, being both Siſters and inſeparable Companions, that 
| Konlegeof Thor 
whether 1 am got lame, or of that, and like themſelves appear Fo 
1 may.ſpeak ir with trouble to my ſelf, and ſhamie ro others, That. there was Af 


pa paler that belongs to 2 Fen 
| to be a. Compleat. Mariner or N Ft attained to the true 
And to explain IT aecimes prevent the Cenſures of all ſuch that will be cu- 
' never more | ade nan Fellows preferred by Favour and-Fortune, as alſo by Kind- ſhe 


w+% © 


+ red; Let a man go aboard the beſt Ships at Sea, andit will be very rare to find Ignoranes Ste 

 - out of the Officers Cabines, and commonly able Mariners and more ſofficicnt men before in 
0 the Maſt, who are forced to hawl a Bowline, through the averſcneſs of their Fares, which off 
is great pity, 1 ſhould be glad to liveto ſce a mote equaller Ballance atnong Sea-men, and rot 


their Imployers, to further the induſtrious, and encourage the deſerving Men 3 for if this 
| ſhould contioue Jong, it is to be feared, in ſome ſhort time, the Compleat Ma- 

' xaner will be hardly found aboard any Ship,to the'great diſpatagement of our Engliſh Na 
tion,” which bath fromtime to time ſo long deſervedly had the Superiority over all other + * 


x of the World, for breeding the moſt fatmons Navigators, the Hollander. to bis Loſs = 
46 $ it tight well, that there is none like Engliſh for Courage at Sea 3 bur thar many» wa 
hs of them out ſtrip us -n the Art of Naviga _ which” proceeds from: © ad former: Bo 
nal Ballance, which makes our expert | | : 
+ able. amongſt the Dutch z'or elſe they had not at this day gh and I oe | all 
- fuch a nowthey are. Therefore I hope to ſee and bear, That 
Irv jo < the Engliſh Mariner will make better uſe of ſwiſtſtealing Time, that he-may redeem, 
2 >.4308 what is loſt, and attain toſuch perfeQion, as that by may Parallel his Art wish bis-Valour- It. 
and _— And that hinployers will uſe morz Equizy, in placing deſerving mcn accors T 
1 ſhall.notdraw out wy digrefliofi to any longer diſcouriey for Fkhow 
Ns CS ill pee reit: in fome mens pon thogg t may in others; Therefore 6 
draw idcontebee, deſiring that noman will cenſure me, befor © he knows what; 
b in me; or-is able to.meng this. For-ſome:there are, will ſay, being a lirtle rouched(as 
the common a log.) that if they bad me-ar Sea, they would pur me to ſeek all my pre« 
would have ſuch to kgvw;That when I'am at Sea,l ſhall work ehe Ship 'Y * 
Aﬀays a ever they did, and can as often as I ſhall be called thereunto, akte 6 
LT 1 


| uy PROP. ThWindi for.  « a 
HERB 2X 5 Phe Wind i fir though it little 3 it comes well, as if it would rand ; therefore 
& 4 brmay qo ugh op the'Top,that the Ships may ſee we will Sail ; b _ 5 
OR” Qhpios, heave up your Anchor, looſe your Fout-[ail ithe Brailes 3 put 
eh Ee Mizen ' in" the Brailes.:/,is all our men on board ? Thoſe 
$5 ern toop b Bloagtour dren ; for we will ſtay for noman* 
SI S hne py | 


| we may Prize. Cote, Who ſa 
robo NE i rR 6h 
fil, haw) home the Topſail Sheets. The Anchor is away, ler fa v6ur- 


Fes tolls boiler anne Mala-rop Hs vo and looſe th 


and Sprit-fajil Top: fail. A brave Gale. Bring "the 
and trim your Sails quarterivg ; ; hoiſe vp our ſmall Sail »ikpye 
oi ſer hic we rs and the: Wind like to ſtand; hoiſt 
aboard Main-tack, aboard Fore-tack, a 
be hone any nor ay. ns ; 
owlin crarmraa bebe mufoars wel cow 
$ ge ” 1% . 
f Fore- fal ar herene; 
| amFocher wall to 
; r fail, and Main-top- 
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- and Main-top-ſail, Fore-ſail and Fc Foretop' ſaiL.only ;" for they. will. EXZE and, ; 
oe | have on Pier omitted ſeveral Works, by 


Right afore the Wind, and a freſt Gale; Ke} 


_ The Wind is vered right'afr, take in your Fore' and Fore-top-ſail ſteeriog-fail, and: 

oo Fore-top-ſail, and Main and Main- _—_— ſtay-ſails; for- they are becalined by the 

'”s After-ſails, and will only beat out. Wind blows a freſh Gale, round aft the:Main- 

d- ſheet, and Fore-ſheets, ſquare your Yards, take in your Main 'and- Main-top-ſai 
ce Steering-ſails. Unlace your Bonnets. Take in your Main and Fore-top-gallant- 

re in Sprit-ſail, and Mizen-top-ſail, let go the Sheets, - hale home your Clew-lines, - ca 
ch UE Top-callent-bowlines, Thus you have all the ſmall Sails in, and furled, when it blowy 


ol too hard to bear them. 


is  -*The Wind vereth forndrd, and ſcanch. 
” 1 The Wind ſcanteth, vere out ſomeof your Fore and Main-Sheets; we Sprit- ſheets, 
ny and let o your Weather-braces ; z tope your Sprit-ſajl-yard. The Wind veretli 
| forward 3 get aboard the Fore and Main-rack ; caſt off your Weather-ſheers and Braces: | 
The Sails are in theWind, hawl off Main and Fore-theets; the Wind is arp, hawl for- "1 
IF ward the main Bowline and fore Bowline, and haul up the Main-top-ſail and Fore-top-ſail "Ag 
Bowline, and ſet in your Lee-braces, and keep her as near as ſhe will lie. Thus bave you * 
T | all the Sails trimai'd ſharp, and by a Wind, 
14 The Wind blows Friaking, 
- The Wind blows hard ; ſettle your Fore and Malo-top-ſail two thirds of the Maſt dow: 
ep It is more Wind, come, taw! down both Top-ſails cl Come, ſtand by, take in your 
- Top-ſails: Let go the Top fail Bowlines, and Lee-braces; let 26 the Lee-ſheets, ſer itt 
your Weather-braces, _= the Sails, bawl home the Top-ſail Clew-lines, ſquare the Yard; 
"4 Now the Top-ſails are furled, and you have the Shipin all ber low Sails, or Courſes, : 
s | It bloweth a Storm, 
Y - Itiis like to over blow ; Take in your Sprit-ſail, ſtand by to hand the Fore-Cail. Caſt # 
4 the Top-ſail Sheets, Clewgarnets, Leechlines, Buntlines; ſtand by the Sheet, and bra N 


lowr the Yard and furl the Sail; here is like to be yery much Wind. See that your 1 
Hallyards be clear, and all the reſt of your Geer clear and caſt off: (lt is all Gets, ) 
the op gry haw] dowh vpon your.down-hawl; now the Yard is down, hawl kan 7 


| garnets, Lifts, Leachlines, and Buntlines, and furl the Sail faſt, and faſten the Yards; 
: . that CG may not traverſe and gall. Thus have you the Ship a trije under a Mizen. 
|; A very boltew grown Se. 


Gnas: look the Guns be all faſt, come havd the Mizen The 
lies very broad off Roper { [at te Foe hor; od en As or hulliog ;g0 
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T be Compleat Mariner. 


EEE. On GnTiLESE whe Wiad is at $omeh't: Get + 
of our Weather- braces and Lifts ; ſet in| the Li0++ * 


bowl rwar# bythe Werke bowimes and. hawl. them ravght: and belay |. 
than and Me cal des eack th Windward ; keep her full, -and by as 'near as fins * 
will lie. How Wind you? Baſh. ab vide Wind-:* No near, hard, n@'near:' The! Wind! © 
quem bor bg vn ind you? N, E::hard,. no near. . The: Wind is-rigtit” 
 jn our Teetlv; nonecarftil]. Hew Wind you? N. W. b,N. The Wind will be Nottherly,” - 
BE: | make ready to go Gov es witty _ _ " _ give the Ship 5 
NES viay, that the may ſtay y,  #-lee-t » Jet” go Fore-tep Bow-line, | 
| vere out the Fore-lheet, ſt ofthe the Lee-braces of your Fore-ſail and Fore-to bold brace: 
in _vpdn your Weather- water 0 ng, "Fbe Fore-ſails k « back-Nays, hewl Main-ſail, hawl, lex 
the Main-tacks caſt ioff your; Larboard-bracess let go Maio ig and Main- 
ſkil-bow-line'y brace. about thie Yard, bawi forward by the Larboard Bow-Lines g 
fer the Main-tack cloſe down! in' the ,Cheſgtree : Fhe ſheet is cloſe aft 3 hawl off aft 3 + 
hawl; gf roForetack,. let-gofore-bow-ling, and fore-top-ſail Bow-line ; hawl aft tbe 
Fare-ſheet, bawl tanght the Main-bow-line, and Main-top- ſail-bow-line z ſhife the. Mi-- 
zen-tack, hawl taught fore-bow'line, and fore-top-ſail-bow-line ; fer in the Lee-braces 
faxe aud-aft, keep ber ay near as ſhe will lie. —— No near, How Target N. an 
ware-D@ more 4 n9 near, keep her full. The Wind is at N. N. E.,"thus, wate:hg--"' 
gy Wind you?) E N.E The Wind is at N, keep ber awgy her Coprſe ESE. . 
C the. apd Weather-bow-lines, and fer in your Weather: braces, Vere 
'the xr apa] and fore-ſheet, looſe rbe ſprit- ſail, a Lu Sprit-ſail-top-ſail, and 
- Mizen-top-ſail, LACY art «fails z hoiſt them vp, the Wind veres aft tj ; let riſe 
_ the Fore-tack : reap hu StDks Agel hawl aft the Fore-heet;. bring ir down to the 
Cat-bead w 2-ree; in your Weather-braces 3; the Wind fands. Thus 
|bavnabbt Jas at firſt, ſteering under all;ber Canvas, quarter Wind : ſhe hath 
"wrought in all manner of- Weather, and all forts of s. Therefore we will 
Nh EE wich a Man of War in Chaſe, and taking of her Prize, and ſo leave 
| 9p PraQick. Part tp.your.Cepſure. 


' The Man of War in ber Station. 


\ IP Now we are in our Station, and a good Latitude, hand your Top-ſails, and furl your 
WEE. - Maio-ſail and _— and ke __ and let her lic at Hull, until fortune ap- 
£2275 "a Gene Sree .and Jook abroad, young 
ot keen that bave been ripe with the 
YE by us. How ſtands ſhe ? To the. 
her Weather-bow, or hath her Larboard 45 A. 
: Ref ypon the Decks plainly. A'good' 
fare-fail, main-fail, and mizen. Get 
oy hos op-ed fore Top fail, 'and looſe rhe 
aft the Sherts, © and haw! vp yoor Bow- 
vi fon” ce your le?” -Yea.. | Haw Wind you? E.N.E. Then the 
01 ; Top tl hf arhrok heave out Sprit-ſail-cop-fail, 
| 7s bout boms th: A man looſe the 


alot _ MMain-top- 
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id-1 * ſeveral quarrers 

ig” We are a os 
HM © rew 

dine(s, —q and all our ſmell Shot well furpifhed, and all their Bandsleers 6lld with Pow- 


der, and Shot jn their Pouches. See that our Murtherers and Stock-fawlers bavetheir 
Chambers filld. with good. Powder, ard Bags of ſmall Shot to load them, that if we 
ſhould be 1ajd aboard, we might. clear our Decks. Starboard, the Chaſe pays away. | - 
more room, Starboard bard 4 vere out ſome of the Main-ſheet and fore-ſheet 3 of - «©. 
the Larboard-braces,. ſteddy, keep her, thus: . Well ſteer'd 3 the Chaſe goes away room, /* - 
her Sheets are both aft, ſhe is right befare the Wind : Starboard hard ;. let riſe Main< - 
tack, ler riſe fore-rack z bawl aft Main-ſbeet, bawl aft fore-ſheet. We bave a Stera 
chaſe, but we ſhall be up with ber preſently, for we. fetch ppoo her hand going. The 
Chaſe hawls pp bis Main-fail and furls it; ſhe purs aboagd her Wgſt-cloaths ; the will 
fight vs. Come vp young men, and furl. our Mgin-ſailz fling .our Main-yard, with the 
Chains in the Matn-top fling our fore-yard, pat aboard our Walſt-clothes 3 he will 
fight us before the Wind ; 1 ſee ſhe is full of Men; it is a hot Ship, but deep and foul. 
Come chearly my Hearts, it is a Prize worth fighting for ; the Chaſe takes in her ſmall 
Sails: up aloft and take in our Top-gallant-ſails, Sprit-ſail-top-ſails, Mizeo-rop-ſail, 
and furl the Sprit- ſail, and get the Yard alongſt under the Bowſprit. She puts throes 
her Colours, it is Red, White, and Blew they are Dutch Colairs, no force ; Boy, 
vp and put abroad St. George's Colours in oor Main-top; ſtep aft a band, and put abroad 
our Ancient z call all bands aloft , come vp aloft -all'hands. They are-all up Captain. 


Gentlemen, We are beret employed and maintained by His Majeſty King WIL LAAM and 
our Country, to do our Endeavour to keey this Coaſt from Pyracy and Robberi, and. His Ma- 
jefty's Enemies , and it is our Fortuna to meet this Ship at this time: Therefore I defire you in 
His Majeſty s Name, and for the ſakes of our Country, and the Honour of our Engliſh Nation, 

and our ſelves, for every Man to behave mſec] conrageons likg Engliſhmen ; and not to bave 
q the leaft ſhewiof aCoward : but 1 obſerve the words of Command, ana ds bis utmoſt endeavoyr; 
Into God's Hands we commit our Cauſe, ani onr ſelves, So tvery Manto bis Quarters, ard 
ſhew bis Courage, and God be with you. oy Oy | 


Y. She ſettles her Top- ſails, we are within ſhot; let all our:Guns be looſe in the Tackles z 

'S and the Ports all knockt open, that we may be ready to rug get. our Guns when the Word 
is given, Up noiſe of Trumpets and bail ous Prize z ſheanſwereth again with her Trum- 
OICES. F or t 3 : 
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is turn nett 3 butgive 
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Have your Laſhers clear, - 
Fire : Bring your Guns ts bea' 
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. (v1 ai Goes 


” we 8 5 ou et 
. Fe . . 8 s & F. o as PAY JF3- $4.48 
. . * * 


s ? 
" 
, , 


« >. L XL 
*. © o* * * C . 4 : ” w 
' - - % * % . % 
: T 
, - 4* wy "ul - 
. * « 
aard hard. - 4 4.3% at 
_ 7 To - 
: " —X *., ' 
- -*% of I 
. . b ” oe 
" " A 
. & £ 
: 


ON "FE T ; Be Of. 2 "SY 4 
OY ©3547 | — PRE 
127 Gt = IS £4 "IA yy 3 _ | p; 
odor On E | GS ——_— - a wg Ne: q 
$ '  Baod-Granadoes and Stink-Pots. He cries out Quarter ; Quarter for our Lives, and we —_ 
| will yield-vpShipand Goods. Good Quaiter is granted, provided you will lay down alt 


bur Arms, open the Hatches, hawl down all your Sails and furl them. Looſe the Lach- 
me: Ne wil ſheer off our Ship, and hoiſt our our Shallop, If you offer to make'any Sail, 
expett no Quarter for your Lives. - Go with the Shallop, and ſend aboard the Captain; 
Lientenant, and Maſter and Mates, with as many more as the Shallop will carry. So ws. | 
will Jeave the Man of ' War to his Prize, and to ſecure his Priſoners. And now I have - / 
ſhewn you thus much'sf the Praftick: part of Navigation, in which you may perceive - | 
tbat I have wrought the Ship in all Eſays, in Words and proper Sea-Phraſes; and if 1 a | 


were at 1 ſhould perform it both in Word and -Deed : Therefore I leave it all to do 
your Joalcious Cenſures, And fo 1 will conclude with @vid, when he failed in the Sci 
' fonran Streights. WG $06 Pr 
« Nothing but Waves we view in Sea where Ships do float, | SP 
Z And Dangers lie, buge Whales, and all Fiſh plays: 
=p ' Above our Heads, Heaven's Star-embroidered Coat, 
Wheſe Vaxlt contains two Eyes, for Night and Dy ; 4 
Far from the Main, or any Marine Coaff, 
*T'wixt Borean Blaſts, and Billows, we are teff, _ on 
If Ovid in that ftreight lonian Deep 
Was toft ſo hard, much more are we on Seas 
of larger Boungs, where Staff and Compaſs keep 
| tris obſervance : Tet in this uneaſe 
Of tacking Board?, we ſo the way make ſhort, _ 
That ftill our Courſe draws nearer to our Pore. ſtr 
- i; { Between the Stream and ſilver-ſpangled Skie on 
= Werolling climb, then burling fall beneath ;, the 
8.4 Our way is Serpent-like, in Meads which lic, 
BEE... Throne Won, bee never matet Path 
But fitter, like young Mai Youths togetber, 
IN and there, all where, and none | 2 whether. 
Our way we kyow, and yet unknown to other ; | 
F. Lind whilſt micknown to us, before we dive b k af 
"8 The Hand and Compaſs that ' my" the Rather Jup 
" FL: ne Do often erre, although the Pilets ſtrive So 
NES > | With Chart and C y Jef aur Reck ning: fall tio 
x] Too narrow; ſhort, too bigh, too wide, too ſmall. js 
X To diſcon this, remark, when'we ſet Land, ler 
k. Some this, ſome that do gueſr, this Hill that C ape, at 
_ | For ſome bours our Skill 1» ſuſpence ſtand, 
"7 Terming this Shore, that Head Lond Poims the ) 
T ; | Which when mifteck, this forg'd Excuſe goes clear, 
22 =RY $55 O ſuch'and ſuch a Land it firſt did "pear. | 28 
ob In all which firife ftreſ# q Sailors bavethe pain, 
Ro a CIO By Sradging, pulling, awling, ft to it 
RAC - _InCold and Kain, both dry and wet, they fir ain PI 
+ SCE OLI T bemſclves, and toyl ; none elſe but they muſt do it. "i. is 
WEE, : 455 _ BothProw and do anſwer to the Helm ; | 
_ 2; */" » The Steerſmnan ſings, uo Grief bis Joy cant whelm. X 
"£0 246 our Watch we ſet, by Day our Sight, | 
Br. # av our Sail; ene #7 
© EN Wa 'd; 'Trs Force make Coward: fight | W: 
WETeS og 7 nore dare, than they that have moſt fear. 'In 
FE "ho Me makes ns raſb, and Wiſdom cold; ,f | Li 
URINE | Wife men: flout, and ſtrong, grow Liew-bold. o T - 
RR 1 ew 7 The Wiſe-man knows his Wiſdom bow to u | : | 
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CHA YP.1V. Of GEOMETRY.” 
| Geometrical\ Definitions. - 


A RTS, faith Arnobixs,, are not together with our Minds ſent out of Heaven but ail 

are found out on the Earth, and are in proceſs of time ſought and fairly forged 

2 continual Meditation.,;, Our Minds perceiving ſome Thipgs-to well, while it 
doth imitate, attempt, and try, while it doth reform, and Wang, | out of theſe ſome 

Science or Art, the which afterwards by Study is broughr to perfection, 'Yet the 

Praftice of Art is not manifeſt bag. by Speculatiye [[luſtration : And for rhis cauſe 1 choſe a 

Speculative Part 3 And firſt of Geometry that. you may the better know the Praftice. 


| "I. A Point is that which'bath no Part. BBD 
Point is ſuppoſed to be a Thing that cannot be divided into Parts, being the begin-_ 3 
A ning of all Dimenſion, As the Point or Prick noted with the Licker As andis but 43 
onlyghe Term or end of Quantity. | A 5 


IL, A Line is Length, without Breadth or Thickneſs1 > « 0 


A 2s 


A Line's Extremes or, Bounds are two Points, 
as you may ſce in the Line «4, þ. A Line Is either 
ſtraight or crooked. A Line 1s capable of Diviſi- 
on in length only, and may be divided equally in 
the Point C, or uncqually in D. L 


All. A Right Line 5s the ſborteſt of all Lines, drawn from any two Points. 
IV. A Superficies bas Longitude and Latitude only. 


A Superficies is that which bath only length | \ 
and breadth. As in the firſt kind of Magni- ' 
tude the Motion of a Poins produceth a Line: A 


* 
So in the Second kind itude, the Mo- CIS: 
tion of a Line produ a$ ies. This ID 
is alſo capable of two Dimenſons, as the XN 
length AB or CD, and the, breadth:AC or BD | 
and may. be divided into any nomber of Party, Co— —m_ LE 
V. The Extreihes of « Cuperfities are Lines. . 
i" 6-38 


As the Ends of a Line-are Points, ſo the Bounds or Extremes of a Superficiesare Eines 3 
as the Lines A B, BD, DC,-andCA....' ' 4 4%.) her, . 
VI. of Plain Superfities lieth equally better bis Lines. 8 - 550 
So the Superficies A B C D is that which lieth direct and evenly between his Lines, and _ > 
is the ſhorteſt of all Superficies between the ſame Lines. Y Nv 
VII. 4s Angle ir when two Lines are extendedin the ſame Superficies, inclining to each mher; © - 
to ſo that they meet together. in-« Poiihn®e * 


wards the . 
Lines, is made the Angle A'B C. "And bet 
Angle is hoſt commonly” by tliree 

dlemoſt whereof ſheweth the - Angular Point, 
lay the Angle ABC, you are to yderſtand 


at B. 
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Geometrical Definitions. Book I. Ct 
an Ae OE OR TOI Epps 
A Rioln Anole is that which it produced of 4 Right Line, falling upon a Right Line, Jivic 
Co v4 and making two equg! Anyles on each fide. bein 
| As vpon the Right Line CD ſuppoſe there >< 
A. ſtands another Right Line A B, F ſach ſore 
that it maketh the Angles on either fde there- 
of equal ; namely, the Angle ABD onthe , & 
1 one equel to the ABC onthe Ri 
Ee Ns Kinke {A | of 
t Angles ; and” the Right Line AB, 
wid ſtandeth ereRt ypon the Right Line = 
| —_ CD, wirthont inclining to either part there- 
C — R of, is Perpendicular to the Line CD. 
| Sc 
A Circ 
IX. A® Obtaſe Angle i that which i grea- men! 
5 "ter than a Right Angle. 
| Sd the Angle CBE is an Obtuſe An 4 
becauſe it is greater than the Right PRs | way 
ACB; for it doth not only contain thax xo 
Right but the Angle ABE alfo, and 
C 2s DH therefore © 
B | | X 
X. An Acnte Angle is leſs than a Right Angle. X 
So you may ſee the A E BD is an Acute Angle; for it is Ic than the Right An X 
— —— 04 De Rage ABE. gc Xx 
XN 


| Xl. A Figuwe © that which i con- 

\ B h tamrd under one Term, or many. 
As the Figure A.js contained an- 
—_ 
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Line ; alſo the Fi B 


Xll. A Cirele is a plain Figure contained wader one Line, which is called the Circumference ; 
unto whith ll Line: drawn fron one Paint within the Figure, which is called the Centre, Kx1 
are equal one to another. | | 


Al. Zhe Diameter of « Circle it a Right Lite drawn j the Center thereof : and ending , 
the Circamference, on cither ſids, divides the eb into two equal Parts, x 


© $0 Us Line ABC in the former Figure; is ue Piamerer thereof, becauſe it paſt 
Nt - | on! 


I 
” 
w - 


1 ACE no7Trag. 
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Chap. IV. © Geomerrical Defniione. 


————_—_———. 


from the Point A on the one fide, by the Point B,: which is the Center of he Circle, and 


divideth the Circle into two equal parts, namely, AEC on one fide of the Diameter, 


being equal ro A F C on the other. 


XIV. - 4 Semicirele is a Fignre contained under the Diameter, arid that part of the Civeunt 
erence cut off by the Diameter, hh 


. As in the former Circle, the Figure A F Cis a Sernicircle, becauſe it is contained by the 
Right Line A C which is the Diameter, and by the crooked Line A F C, being tha part 
of the Circumference which is cut off by theDiameter : Alſo the part A E C is a Semicircle. 


XV. A Segment of aCirele, is a Figure comained under 4 Right Line, and apart of thi 
Circumference, in or leſs than a Semicivele <8 


} 


So the Figure A B C;- which conſiſteth of the Part of the * 
Circumference A BC; and the py Line AC; is a Seg- 
ment of the Circle, greater than a Semicircle. 


Alfo the other Figure A CD, which is contained under 
the Right Line AC, and the part of the Circumference NT] 


ADC, is a Segment of the Circle leſs than a Semi- 
circle. 


XVI. Right-lined Figures are ſuch as are contained under Right Lines. 
XVII, Three-fided Figures are ſuch asare contained under three Right Lines. 
XVII. Four-fided Figures are ſuch as are contained under four Right Lines: 
XIX. Many -ſided Figures are ſuch as have more Sides than foyr: | 
XX. All Three-fided Figures are called Triangles t 

As the Triangles A, B, and C. 


» 


% 


Geometrical Defiitions. Book I 


XX11. A Rbombus is 2 Quadrangular Figure, having equal 
Sides, but not Right Angles, "as the Figure C. 


| and whoſe fice Angles are alſo equal: bor it hat! 
= D neither equal Sides, nor ight Angles,as the Figure D. 


XXV. All other Flgures of Four Sides are called Trapezia's, 
as L and M. 


A B XXVI. Parallel or Equi-diſtant Right Lines, are ſuch which 
being in one and the ſame Soperficies, and produ- 
C D ced infinitely on both ſides, Jo never COncur z as 


thetwo Lines AB, CD. 


XXVII, A Solid is that which hath Length, Breadth and 
Thickneſs, as a Cube, (or Die ;) as the Figure1 : 
Or a Sphere or Globe, as the Figure K. The 
bounds of a Body are Superficies. 


Geometrical Theorems. 


L ANT two Right Lines croſling one another, make the Vertical Angles equal. 


Exclid. 15. 1. 


II. If any Right Line fall upon two parallel Right Lines, nw ry we a + Angle. 
the other ; two te 


of the one, equal to the inward Angle of 
Angles, on the contrary ſides of the falligg Line, alſo equal. Eclid. 27. 1.” 

IT. If any fide of a Triangle be produced, the 6utward Angle is equal to the twoin- 
ward oppoſite Angles, and all the three Angles of apy Triangle are equa] to two 
Right Angles. Euclid, 32. 1. 

IV. In Xqui-avgled Triangles all their Sides are proportional, as well ſuch as con- 
tain the equal Angles, as alſo the ſubtendent Sides. Exclid. 4. 6. 

V. If any four Quantities be proportional, the firſt multiplied into the fourtb, pro- 
duceth a Quantity qu | to that which is made by the Multiplication of the ſecond 
into the Leak > 5 16,6. 5 is | 

VI. 1n all Right-An riangles, the Square of the Side ſubtending the Right-An- 

| e, is equal ro both the Squares of hd containing Sides. ZFuclid. 47, 1. 

VII; All Parallelograms are double to the Triangles that are deſcribed vpon their Ba- 
ſis, their Altitudes be equal. Enclid. 41. 1. 

VIIL All Triangles that bave one and the ſame Baſe, and lie between two Parallel 
Lines, are equal one to the other. Exclid, 37. 7. 


' XX1V. A Rhomboidesis aFigiire whoſe oppolite Sides are equa | 
t hath 
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HE Right Line given is A B, upon which from the Point E itis required tperect 

the Perpendicular E H. Opening your Compaſſes to any convenient diſtance, 
place one foot in the aſſigned Point E, and with the other make the two Marks C nd Ds 
equidiſtant on each fide the Point E ; then 0- | 
pening your Compilles again to any other conve- 
nient diſtance greater than the former, place one 
Foot in'C, 'and with the other deſcribe the Arch 
GG 3 alſs (the Compaſſes remaining at the ſame 
diſtance) place one Foot in the Point D, and 
with the other deſcribe the Arch F F. Then 
from the Point where thoſe two Arches interſect 
each other, which is at H, draw the Right Line 


Right Line A B, which.was the thing required to 
be done. 


AE E 
| 'PR OB: 2; To trelt a Pirpendicalar on the end of a Right Lins bx7 
Et BA, be a Line given, and let it be required toereCt the Perpendicular A D. Firſt 


upon the Line BA, with your opened to any ſmall diſtance, make five - 


ſmall Diviſions, beginning at A,. noted with 1, 2, 
3, 44 F- Then take with your Compaſſes the diſ- 
2 romd 10.4. tice one Foot in A, ind with 
the other deſcribe the Arch e e: Then take the 
diſtance from A to 5, and placing one Foot of 
the Compaſſes in 3, with the other Foot deſcribe 
the Arch h h, cutting the former Arch in the 
Point D : Laſtly; from D draw the Line D A, 
VP be perpendicular to the given Line 

This Operation is grounded this Conclu- 
fion, viz. Theſe three Nembers g, 4; and x, 
make a Right- T 


tobe remembred. 4 


PROB. 3. Tolet fall a Perpendicular from 4 Poitt affigned on 4 Right Line gives: 


1 He Point given is C; from which Polnt i 
is required to draw a Right Line which 
ſhall be to the , giyen Right 


— 


Then placing one Foot 
Point D, with the diftance D 
Semicircle CFE, cn 

the Point F. Laſtl 
the Right Line C F,. 
to the given Line 


eat 
Mo 
= 


Chap. IV. blems. ay 2 
* Geometrical Problems. | 
ROB. 1. 4 Right Line giver, bow to exefÞ: mother Right Liver, which ſhdll be pers » 
: "M8 E ncale 10 the Righe-Lice glous, nd how 


—Tamatief Prime. Bok 


| £F} 


A ” | a PR OB. 4- | How 1 make a6 Augie equal y an Angle goven. 's 4 
5h <6 bg ne AGOk: and let it be required. to make another Angle "43 
ſe WF, | Fas Firſt dray the Line MG / 
from. the given ' A £ 
py Ds hen rake = 
rne 
 LineDE; $08allþbs Angle D'F E be quilts the given Angle AGB. > - 


PROB. 5. ARight Line iven, bow to draw another R es, all be ve, 
- L Tie lel Sh ws hath at any diff ance mn. þ hu 


- By « Tit At AB, i ic 15 return to draw another Right Liae parallel therevato, 
W>5” at 


ACorD 
Eicſt, Open our Compalſes to the diſtance 
'ACot BD; dep pcch gone Foot in A, 


with 


the other deſcribe the Arch C: alfo (at that 


ae © | diſtance) place one foot in B, and with theo- 
ther a ark ho Arch D. ty draw the. 


TM ITS, ou ual dey of 


HE VR=3-43-£=3-4=3+ 


'PROB. 6. SP Du De P09 ihe 
RAY RN and ler it be required to diyide the. ſame into fite 6 


; TY 


. Firſt, from one 'end of the Line A B- 
 Uraw the iti A Cy making an agle cherewh 
—_ Then draw the Line B D; 
> AB Dequalto the Angie CAB, Then 
'n 
divided, which in t hams raphy] he 
oe ial Under we, bans oo 
foom. x60 Brenden tg 


tan robane 


-2L2%NOT212%D hand 


Nt | wars 
7 = PROB. 1, 3 PRITVER Li pon ry, 


| th i be required to'draw an Le 


Ls wich you 
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: thred thet the rwo together - bs er 

PROD 0 Hy Ln om, ſets the ow . _ d 
Etiitbe required to make a Triangle of theſe three Lines A, B, and C, the two | 

L ſhorteſt whereof, vis. A and © angerne © 


in AAR yore” Gow the Line C, od ite 
Tu ele gh, 
FF: 0 with your Compaſſes 

one foot in D, with the other Ri = 
Arch G G, cutting the former Arch in the 2 
Laſtly; from the Point K draw the Lives'K E and 3 
which ſhall conſtitute the Tr KDE, whoſe fides. . 
ſhall be equal tothe three given Lines A, B, C. q 


| 


- 
- . 


——_ E 
PRO \ H Right Line How to maks 4a Geometrical 
Wo emi « ge Lin gon, Bw ts ma « my, 


ETECRERSERY = 


m | ? ws e Line given is R 1, and it is required to make a 
= - TD "E] « | Geometrical Square, whoſe Sides ſhall be equal to 
"Xe the Line R 1. 

Firſt- draw the Line A B equal to the given LineR1, * 
then (by the ſecond Problem) upon the Point B raiſe the 
| Perpendicular B C, making the Line BC equalcothe given 
Line RI; then taking the faid R1 in your Compalles, 
| Fe Dara the other deſcribean Arch at Dz 
| being at the ſame diſtance, ſet one fook 
B bad 9G the fober dich. as Dr. hk oe the 
_ FA Lines D Cand D A, which ſhall include the Geometii-; 
—_ I cal Square ABCD, which was required. 
pROB. 13, Two Right Line: being given, to find « third which ſoall be proportional unto them] 
Et the given Lines be A and B; and ic is required to find & third Lide which ſhall be 


draw two Lines, at as the Lines L M and MN 
the Angle LMN: apron my pleaſure, a the and ſer the1 

from M to E alſo take the Line B, and ſet thereof fromMtoF, 
alſo M to Hz draw the _Þ H, and from the Point F draw the Line 


NR Nu r &d : FAY 
- 4 ME MH: T5 177 oy 


< 12 pf 
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IE "44 "(18 
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PROB. 44 Three Right Lines bring given, te find « fourth in propertion to them, 


» three given Lines are A,B, C; FE x 
i eh ils nequired to fog > | LSE 


hy — 


TE; 
TT 


GEO S Bar7 = 9 3 


_ a 4 
- ” 


the'Pofur H draw the Line Ly porald th. 1K: $0 tallthe 
Scale, that is divided into 20 parts to an Tack. 
As Fi isto FK: Sois-FH to FL ; 


| 24 28 | 36 44 

- } => I 

4 | | 8 

L, ? 2058 (42 24 

: To. nA 

by pot! That in performance of the laſt Problem, the firſt and third Terms, 

' the Liv \ aod C, are fet upon one and the ſame Line, as here the Line zo 

- the ſecosd Line B opon thn ouher Live F G, upon which Line alſo the fourth Proportional 

- | | | 

PROB. 15, To wnrk the Rake lon by « Scale Partt, and ſuch aber Con- 

ehſions « ore RAY ble py fot FOR FIR, On 


. 4 


Scale of equal Parts wil ſach Concluſions as are uſually in Lines 
Coro Tg DID LT 
bf Palins Pin, 


An Example in Numbers, - As.16 to 7: So is8 tyra Fourth. Ht 

becauſe the ſecond Term is leſs than'the firſt, upon the Line AB, I fet AC the 
! A D the ſecond Term, both taken ong of the Scale of arts 
Shdagrapes, with the C 
, the leaſt diſtance from 
1 Patts gives 34, the 


OW ww oe 0 


As 740 16: $o 21 to a Fourth. 


| Upon the Line A B | ſet the ſecond Term 16, which is here ſu 
v1 the firſt Term 7 upon the Center D, 1 deſcribe the Arch 


» %" 
ID ns 


bearing proportion ; 
-: <> Fo emerge the Line G "and that the leſer part may be towards he. 


een Ho mes this, becanſs'in te fling Treiſ I ſhall 
ſome other places in Poſthuma Foſters: and the Solution of a 
thither,..the form of Ons tg hn web 


PROB. 16. To divide « Right Line given, into two 1, which ſhall have ſuch propertion 
| En aneds Soon Mite Live 


4 by is AE, andit is required to divide the ſame into two parts; which 
py ——— os 6dr; as the Line C hath to the Line D. 


B cP Firſt, From the Point A draw a Right Line 
| at pleaſure, making the Angle BAE ; then 
take in your Compalles the Line C, and et | 
itfromAtoF; andalfo » "hs Le 

and ſet it from F to B, end draw the Line PR 


FG, parallel 10 BE, curing 


A E in the Point G : So..1s the Line A 
divided into two parts in the Point G, in 
A jon to each other, as the'Line C in 
AD G 40 E 3 , to —_— 3» 
Arithmeticaly, Let the Line AE contaln go Perches or Foal, and ket thyLineC be 16; 
and rhe Line D 30 Perches.z and let it be RC LetheiheD  u 


one tothe other, as the Li C isto the Line D. 


dou tall hve i the Quotient 24 
4” ard dre, and yo a there remains 16 for 
or, 


As ABis to AE: Sois BFto EG, 
b BEL 49 30: 24 


— -- 


., 


ref; het nope cronies on be 
, and let jt be required. todivide the ſame by x Line 


Px: 


By the laſt Problem divide the Baſe F 
*F of the Triangle B C inthe Point D, 
kf portion as the Line F isto the Line 
; -+Þ G (the leſſer part being ſet fromBto _ * 
i D,) 'and draw the Line AD, which ** 
«TJ hall divide the Triangle ABC in-pro- 
1+ portion as F to G. 
As the Line F, is ta the Line G : Sour 
the Triangle 4 D C, to the Triangle © | 
AB D. * + 
| 43 


PROB. 18. The Boſs of the Triangle. bring known, to perferes the faregoitg - Problem 


Arithmetically. 


"Triangle AB C is to be divided, be as 20 to 40. Firſt add the two 
Tonmeagodry 2s and 40, ] ua makes 60 ;, then ſay by the Rule. of Proper tron, If 60 
© oportional Terms, gives the who 10 the 
date jo the Props gives 45, (the whole,Baſe B C,) What ſhall 40 the 
greater Segment of the Ba 
remaia x 5 for the leſſer Segment BD. 


As 60 is to 45, $01840 to 30. 


99 40 

rhe 

| | s | % 

-'PROB- 19. To divide « Triangle whoſe Area or Content is known itrowe Parts, by a Litit 
. dawn from an Angle afſignel, dkcording th any Proportion required. » 

Be the former Triangle AB C contain 9 Acres, and let ir be required to oy, 


Þ. 


e the 

ſame into two Parks, . bs Line drawn from the Angle A, the oge to contain'y Acres, 

and the other 4 Acres. . Firſt, meaſure the whole lepgth of the Baſe, _ which uppole | 
45 > Theit ſay, If 9 Acres the quantity of the whole Triangle, give 45 the whole Baſe, 
What parts of the Baſe ſhall 4 Acres give * Multiply and divide, the Quotient will be 
20 for the leſſer Segment of the Baſe B D 3 then draw the Line A D, which ſhall divide: 


16; the Triangle A B C according to the proportion required. | 


-- 


"(ES If 5 Acres give 45, What ſhall 4 Acres give? Anſwer 20. 
e of #80( 20 4 | 
the | ” 130. 


ke *pROB. 20. To divide a Triavigle grven into two parts, according to any Propertion afſigntd, 


« Line drawn from a Point given in any of the Sides thereof ;, and to lay the greater or 


ar red ar og ops 

: He Triangle- given. is BY Wn mor 

; and it is required from the 
3 Point M todraw a Line that ſhall di» - AN 

11 vide tbe Triangle into two parts, p 

| being in pro one to the other, 

a3 the Line N is to the LineO; ahd 

to lay the leſſer part towards B. 

"Firſt, from "the" limited Point M 

draw a'Line to the e Angle at 

ine) Y 5 then divide the Baſe B Cin pro- 


4 portion 8 Oto N, which Point of 
rad! Dixinon be at F, then draw 
G 4 F para to AM: Laſt 1 from B 


/ droge kg: droml' M, w _ | Ne «ate 
-\{;h e Triangleinto two parts, ih pro on one tv the other, as | 
wy. ;f ; bs to the Line N. Fe ao! Me <7 4B 


. 


Quypoſe the Boſeof the Triangle B C be 45, arid let the proportion into which the 


Multiply and divide, and: the Quotient will give 30, for D Cthe 
pl which being dediited from the whole Baſs 453 Rn os 


OB _—_— 


— —_ —_—_— —_— —_— 
dec. bin _ "x —_—_ 


 PROB 21 TT ni indie Ann 
| broad ABC, fro the Point M, lototwro partaln peo 


Fs, aivide the reap Je ond od ho hare ProperBega te =o! 


— 


An devo! or of. (wy ds ber al A Ba gi t 
þ Ve 
and divide, the D is + the drain the Line DM, which | bn? 
ee be he tapered Fregorrion. Prob. 
[5 B.. 22,” How to divide « nh 
EPSON 


I us 600 10 240, $to2. 
PROB. 253. et" ens 0265: to cut off any Parts required. 


He Line given is A 
which it 1s required to 


' , 


fo hall AD be 46 nike and DB 
y- toAB: So ve tobe: 
PROB. 24 ho oe Te wa Liven, 
be A and B, between which it is requis | *©i*f" 


PROB. 25- To find two Lines, which t 
And in Power the one to the ather,, 


| comma ar PER. \Þ 


ia propegeens (by Prob. 16.) "ne 

the Line CD into cwo equal Parts in 
Ps and on G, at rhe diſtance GD 
or GC, the Semicircle C F 1), and 
upon the Point H raiſe the Perpendicular HF | 
cutting the Semicircle in F. Laſtly, draw : 
the Lines CF and D F, which together inf} *2 © 

PR AX. power of thegiren Line'CD; and yet in Power one:o hd} © ©! 
ther, wBAtoBL, PROB 


- o_w_ -. ” rm ne gy” ern eom_ 


» i Or. wr oth. 4 
_ : = Xx ” # 


Chap. IV. Gromeerrical Problemr. me 
Ls - 


— 


"PR OB. 26, \Howto divide Triangle according 10 any Proportion giotn, by a Lint Fea . 
parallel to one of the Sides given, 


THe following Triangle ABCis given, and it is required to. divide the ſame by a 
T Line drawn parallel tothe Side AC intotwo parts, -which ſhall be i 
ng go he _ as yes | w_u the Line K. its 2p ry COOTEt 

Fielſt (by Prob.16.) Divide the Line BC in E, in proportion as 1toK; then (by 
Prob. 24.) Find a mean Proportional between” BE and B C, -which let beBE, = 
which Point F,draw the. Line F H, parallel to A C, which Line ſball divide the Triatizle 
ioto two parts, viz. the Trapezia AHFC, and the Triangle H F B, which are in pro- 
portion oneto the other, as-the Line [ is to the Line K. | 


PROB. 27. To perform tbe foregoing Problem Avithmetically. 


[- Et the Triangle be A BC, and let it be required to divide-the ſame into two pa 
which ſha} in proportion one to the other, 23410 5, by. a Line drawn 


[-% « 
LY 
_ 
4 F 
+ "a. 


to one of 'the Sides A 
Y ; Firlt, Let the Baſe B C, contaig- 
_ ing 54, be divided Ong to the 
= 5portion given; ſo ſhall the leſſer 
: t BE contain 24, and the 
* greaterE C30; then find out the 
'Y mean Proportional between BE 24, 
ro ET TEE 
; ol ying 54 by 24; whoſe Produtt 
£4 fu be a the Square Roox 
ing F thereof is 36, che -mean Proportis- 
o AJ nal fought, which is BF. Thet from 
oo the Point F draw the Line F H pa- | | 
B+ JF rallelto A C, which ſhall divide the C 
_ Triangle, as was required. 
PROB. 28. To divide « Trianghe hbuown Duantity into tw Parts, by 4 Line parallel 
D. ” - toon of the Sides, oaks Acrer, Roods, and Perthes, «+. 
Ly THe Triangle given s A BC, whoſe is 8 Acres, o Roads, and 16 Perchesj 
and it is deſired to divide the ſame by a Line drawn parallel to the Side A C in- 
to two parts, vis. 4 Acres, 2 Roods, © Perches ; and 3 Actes; 4 Roods, and 16 . 
Jai- erchey. | TT ST | | | 
4 RL rediitebbth Quantities into Perches, and they will be 720,” and 576; then r&& 
a dyce boch theſe Numbets by abbreviation into the leaſt p Terms,- viz. .5 a0d 
"cle 43,309 according to that proportion, divide the Triangle \B C, by the p 
E 2 Problem. | 


PROB. 29. Howto dvide a Lins in Power accerding 14 any Proportion given. 

N this Figure, let it be required to divide the Line C'D in Power as A to B, | Firſt, di- 
|| vide theLinsC D in the Point E, in proportion as A zo B: Then divide che Lint CD 
in-two. equal parts in the Point Gz , | .,H 
and upon G as a Center, at the diſ- pc it 
tance G D, deſcribe the Semitircle Sy 

DC, and on E raiſe the J , 4. 

lar EF, cutting the Semicircle | _ 4 

in F ; Then draw the Lines CF and "alli 1 
Dy, and . Ul : 
| ' 

; 

: 


prodnce the Line CF td 

,till F H be equal to F D, and 
draw the Line DH. Laſtly, draw 
the Line F K parallel to DH: Then 
ſhall the Line C D be dividedinK3 
ſo that the Square of CK ſhall be 


to the Square of K D, as E Ct» ED, 
or asBto A. | 


30 Geometrical Problems. Book '1./ 
PRO B. 30. "To diminiſh a Plot given accor ding to any Proportion required. AY 


[£4 BCDEtrs Plot given; ts] —— 
4 be diminiſhed in- Power as 1 
to K 


Divide one of the Sides, as AB in 

Poweras L to K, in the Point F, then 
from the Angle A draw Lines to the | 
-Points Cand D. That done, from F 4 
draw a parallel to.B C, cutting AC in 
G, as FG: Again, from G draw a: 
rallel to D C,. gutting AD in H. 
aſtly, from H dfaw a parallel to 
DE, cutting AE in1: So ſhall 
| PlotAF GHlbelike ABCDE, 

in proportion to it, as the Line L to the Line K, which was required. 


| 
PROB. 31... How to make a Trian le which ſhall contain any Number 0 Acrer, Road), and 
Rs and whoſe Baſe ſhall be equal to any (poſſible) N, given, OO 


Et it be required to make a Triangle which ſhall contain 6 Acres, 2 Roods, 25 Per» If 

L ches, whoſe Baſe ſhall contain 5+ Perches. You muſt firſt reduce your 6 Acres; 

2 Roods, and 25 Perches, into Perches, which makes 1065; + - 2 6d 
E. : Now to make a Triangle that ſhall contain 1065 

D - Perches, and whoſe Baſe ſhall be 50 Perches, do; 

po thus 3 double the number of Perches given, namel . 

1065, and they make 2130 z then becauſe the Baſe " 

of the Triangle muſt contain 50 Perches, divide: x 

2130 by go, the Quotient, will be 42+ which will 

be the length of the Perpendicular of the Trian- / 

gle. This done, from any Scale of equal parts,” 

lay down the Line BC equY to yo Perches ; then / - 

vpon' C raiſe the Perpendicular CD, equal to 424. I; 


Perches, and from D draw the Line AD parallel ' 
c toBC; thenany Point in the Line AD, as to E*{ arc 
vis £2 ;-g ”  drawtheLines BE, andCE, including the Tri- } Nat: 
angle BE C, which ſhall contain 6 Acres, 2 Roods, 25 Perches, which was required; - | The 


PROB. 32. Toreduce « Trapetia into 4 Triangle, by a Line drawn from any Angle thereof, |} qecli 
"EI nos ven is A BDC, and'it iv required to redace the ſame into a Tri- ' *** 
.* angle from the Angle at B. x 30 I; 
Firſt, extend the Live DC, and || =" 


- draw the Diagonal B Cz then from rcp 
the Point A draw the Line AF, pa- Y * if 
rallel to C B, till it cot the extend- * * ' 
ed Side D Cin the Point F. Laſtly, |} 
from the wap B nd the os BY. Sich 

| con riapgle | | 

42M F which ſhall be equal to_the Traps. on 
Lo We F j D _ ZaABDC. hi. 
LE. | | clina 
B79 And ſo 1 have concluded what } did intend of Geometrical Problems, and no Book (& 'f , 
2 - II I remember) now extant of Navigation, hath the foregoing Problem ſo large nal 
£2.38 ; eſt C 
It 1i] 
oy the 


_ The End of the Firft Book. | Þ « 
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LSE Og TFT fp av. TR 


09nd Rong God's Hendr ters cn 


Natural Sines, "Tabfet its," at" ſ of ; 

he Lees and Gnevor Ling. and Sealed fi - Hours; Scale of Inciatin of nyo 
ans, and two Scales for tnlarging;''t {Iinies,' gpon any pw x z.0r 

declining Plain without a Gre, called the greater and leſſer Pole + 

are Lines of Actificial Sines, Tangents; and Numbers; A Meridian — 

ing to Mr. Edward Wrights Projettion ; and Tables for the niaking of -theſe with 

a Line of Longicnde and Redution ; *1ſo 2 uſeful Traverſe-Scale, *witi-a Fablefor to 


make it, with Artificial Rhombs for Points, Halves, and Quarters. Alſo the making of 
' the Sinical Quadrant, and ſoprdered, that by the help of' an Index, and 'Litics therepn, 


it ſhall anſwer many uſeful Queſtions in Aſtronomy: atid Navigation; Alſ@the making 
the plain Sea-Chard, the true Sea-Chard, and particular Chards for atly place ; with the 
moſt uſeful and neceſſary Semicirele, that will protra&t ary. Courſe upogt any Chard, 
without drawing Rhomb-Lines to fill the Chard 3 that. fo, by help of this4Inſtrument, 
the Chard may ſerve for many Voyages. Alſo the Heng ad! 'Uſe of a In- 
ſtrument, on the back fide of a urnal, with 3r of the moſt noted Scars 5 
which ſheweth the hour of the Night that any Star cometh to the Meridian;)vith bis De- 

clination N. or S. Alſo a Table,of the Declinatioo, Right Aſcenfog,” og 
Longitude from Tyche's Tables, retified for the year 1671, Ohthe ea Noftur- 
nal ſo ordered, that it ſhall give you the hour of the Night by the North-Star and bright- 

eſt Guard, and his bearing from the Pole, whereby yob thay take the Deetinationz and 
it likewiſe ſheweth the Suns place in the Ecliptick every tdayIn the year 5 the making and 
the uſe of the Croſs ſtaff, Back-ſtaff,, and Quadrant; As alſo a Kalendar ſhewing tbe 
Prime, Epatt, and Domigical Letter; with a Table of the Snns Decilbdlion, and the 
uſe thereof, \ | | 


” , ; ——— , 
>. | s 3 
. as . ; , —_ FO __ wamugks 
"'T. Ms a ou ed. >» IST 0 1 
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_ A-Deſcription of Inftraments: | = 


————... 
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" 


Fd 


C H AP. 1. Of lofruments in general. 


Ti particular Deſcription of the ſeveral ;lnſtruments that haye frond time to: ti 
been invented for Mathematical Practice, -would make a Treatiſe. of .it., 
in this place it is not ſo neceſſary to be inſiſted, on. .T 0. gmnit thetefore the 
of unnereſſary Ioſtrumeats, | ſhall immediarely.begio with. the, ion - 
which are the Grounds and Foundation of all. the. reſt, and are pow the 6 
ments in eſteem amongſt Navigators and Mariters --which are chiefly 
The Mathematical Rulcr, the Plain Scaicy the Qupdrane ghe F 
- andthe true Sea-Chard, the particular Chard, he Semicircle or. Protrator, thi 
turnal, the Croſs-ſtaff, Back-ſtaff, and Quadrabt..Naw as 1 wovld nor confine any Man 
ro the uſe of any particular Inſtrument ;-.ſ>-4-would. adviſe every Man not to incumber | Þ* " 
himſelf with Multiplicity, Gnce theſe aforeſaid are ſufficicut for all Coraſons, Theſe # *f 3 
Inſtruments have been largely deſcribed already by.divers Authors 3, but ſorve not fitted |} i" © 
wich Tables for the making of them. Therglore.jg-qhis\place-it- will be yery. necel] in | 


to give a particular Deſcription of them, thar ſo if any man. batha defire to any = cab 
cular Inſtrumeut, be may give the better direRion for the, makivg thereafz. or be able to | i 1 
make it himſelf. dt aig | | ther 


h as there is a continual uſe both of Scales and. Chards, which are on the Mg. the 
Scales in drawing of Schemes inzhe Art of- Navigation, 2d, other Sciences | P*" 
in this Treatiſe z therefore we will give the Diagram of the Mathematical Scale, that ther 
Mariners may underſtand the making of ther, which. is commendable in an! Ma. # 32* 
ringer. I could. wiſh thax all Maſters awd Mates wereable to make their ownTo ts, 
chat if they ſhonſd be lot ar $6u;- and by diſaiter break or loſe their loſtruwents, they | Þ** 
or the Chords,\Slnes, Tavgents, and Secants, the Sem 


Es 


| idlameter 

Hiith" $00, 1000, 1©00%.07 300000 equal parts z and then by the TH.) 

era Town RE ee Les i which ir ited on 
g- Lines are cafily divided, as is ſhewa bergafter. 


A! 


FLA 1 -5-1-1-$-3-i-2-3- 


| 


Arch doubled. 


, 
” 
, 
- ” 
” - 
. 
, 


| larger, may take it to the parts of 


60 Deg. thus 1045 is the. Sinz of 6 


a Deg. The Chord is the Natural Sine of 


Example, If you double the Natural Line of &. 1 
Chords of 12. 30. 50. 


$- 28. 


DE 


Chap. 1. Of the Line of 'Ghords. 
Here followerh a Table of Chords to every Deg. of the Quadrant. | He tha 


produce the 


Sa will be 20g0 the Chord of 12 Deg, and ſo 


Chord) |De 


| 209 24] 46 
i 
5) 251 


oh ſhall 
| bin the 
of the reſt, as in the T yo mrs 


Fr! 


done, proporti- 
on the Radius of > Cir- | De 
claſs; make AB equal 
; ez ma equ 
= e dn Ons ak be 
| vided into parts 
ſtry. 
Noe: 
Man- Example, Let there 
nber & be required the Chord 
beſe | f 30 
itted & in che Table is 518; or 
ſary & in proportion to the 
=, | Scale awd oy parts L 
e to it is 2 al $ | take 
ſe Sfoqal 
_ EE 
30 deg. n 
Line - of Chords. 
Thus may you 
"a, | 
Jon Radins, Or if 


70 0 


Pbints, halfs; and 
quarters, and th& 
Sines, Tangents, 
4dd Secants of a- 
ny Arch propor- 


42 
E. 45 ©0 
7 43 45 
Jo 37 308 
;E.b. E E.b.E. p 
6 


FIY 


x , 
W% 


Y 


Table. 


ſoof the reſt. 


"x Table ts divide the Line of 
Longitudes. 


| ] to any Radius, by help of theſe Tables following ; as by Example may more 
| Letibore be required the Chord of the firſt Point in the Scale, 1: d. 15 min the 


. - The Namber anſwering to 11 deg ty min. is 1955 I take therefore with my Com.” 
& | palles i9, or reckon ſo-many on the Scale of equal parts, which is joyned with a Line© 
3 intended to be made 3 and ſo with a Square for that purpoſe, as ſhall be ſhewed, mark" 
from F towards 8 the firſt Poiot 1 1 deg. 15 min. the Radius of the Circle being A B z and 


He Line of Longitude is divided by jhelp 


of this Table, the uſe of which. is very 2 


ealie; for in the firſt, third and fifth.Colams are 


the min. of Longitude on the Line'of - Lopgi- 
tudes and in the ſecond, fourth, and fixth, the . 


Chords in deg. and min. aqulen which the min» 
of Longitude are to be divided: Therefore 
having divided a Line of Chords to $0, you 
may divide the Line of Longitude thereby. 

Ex«mp. 1 Min, of Longitude is againſt 89 d. 
2 min. on the Chords, 2 min. a ainſ 88d.6 m. 
3 min. againſt 87 d.8 m. and fo of 'the reſt; 

The uſe of this Scale is to find how many 
min. of the EquinoCtial make a deg, of Longi- 
tude in any Parallel of Latitude. 

Examp. In the Latitude of 40 deg, how ma- 
ny min. (or Miles) make 1 deg. of Longitude ? 
Extend your Compalles on- the Line of Chords 
from the beginning of the deg. to 40 deg. that 
extent ſhall reach from 60 min. on the Line of 
Longitude, ro 46 min. and ſo many min. make 
a deg. of Longitude in that Latitude. 


A Table of NaturalSines to the Radias of 1000. A SeivaRightLine 


; Pn falling from the 
De's 2H a0e foe end of an Arch perpen- 
* bj 62] 875] [76] 970] dicular to the Diameter, 
= 6a| 883] }77] 974] which is drawn to the 
p 63} B91] [78] 978] otherend cf the Arch; 
p 64] 899] [75] $82] @ CDis a Sine of 60 
5 65] 906| [Bol g85| deg; By this Table of 
'& 66] 914] [81] 985] Natural Sines, toevery 
7 671 921] [82] 990] . deg. of the Quadrant 
'$ 68] 927] [53] 993] which I have fitted for 
9 69] 934; [541-995] this purpoſe, whoſe Ra- 
26 9] 170; '940]| [85] 996] is 1000, you ſhall find 
| uy 9 [72] 946| [35] 998] Sine of go deg. to be 
Wi 12| 200 72] 951] 187] 999| 866. I take therefore - 
bo x 8! [73] 956]. 18] 999] with my Compaſſes 86 
bh 7 | 857] [74| 961] j89j1000] from my Scale of equal 
. 15] * 45 16 | $| 1751966] |go110c0| parts,and ſet them from 


able 
AB, and 


Artowards8 in the Line 


of Sines for 69 deg. (where'the Radius of the Circle is A'B,) and the Number in the | 
wering 30 deg. is 500 + take therefore with your Compaſſes 50 equal party of 
tay it from-A upon the Line of Sines for 30; and ſo of thereſt, ; 


A 


Naurdl Sint and Tanpents. 


Ao. 


| A Table of Natural Tangents to every Degrec 
WTO of the Quadrant. | 
the Tangentis a Right Line : | *Þ 
A touching the Circle,and De . Tangents 
om-""IF is limited-by the Secant, asB |; 3271 
Line” Gin the Diagram, which is | 2 3487 
ark" the Tangent of the Arch B C - 
- 3 373 
and " 60 deg- and in the Table of | , 4011 
'Y Tangents a4 ſhall _—_ to | 5 4333 
"Yi be1732 equal patts; there- 6 0 
telp , fore take with your Com- 7 > x. 
ery. Ef paſſes 173 parts,and chat will | g $671 
are reach from Bro G, the Tan- | , "O14 
'S'- "if gent of 60 deg, in the Scale, |, 7115 
the Yf and the Tangent 30 deg, is |, $144 
0. 577 partsz therefore take 57 |,, 9514 
re if parts, and it will reach from |, 3 11430 
ou F B to the length of 30 wieg. |, 4 14304 
JF and of the reſt: t5 19081 
d. 16 | ab626 
&n 17 $7290 
ny LY Infinite.. 
4 Secant is 4 Line drawn A Table of Secants to every Degree of the Quadrant; 
” 3 from the Center of the Dc — 
«2 Þ©f Circle, ontil it meet with the | R—_ _ ol Hg Secants. 
d TangentLine; as AG ia the 19 1058] [37 | 73] 3420 | 
bo foregoing Diagram cuts the 201064; |38 74] 3628 
of © Tangent of the ArchBC 60 211071] 139 ' [75] 3864 
re deg. ia G : fo the Secaht of $3127 40 76 4133 
bodeg. in this Table of Se- 23/7080] [41 | 77] 4445 
cants is fonnd 2000 equal 24 1095 42 Of 178] 42810 
; therefore take off 200, 25,7103] [43 5241 
| hal reach from A to G for 26 1113] 144 150] 5759 
the Secant of 60 deg, and the 2711123] 145/14 | i} . 6392 
of 30 deg. in this Ta- 28 1132 46/143 I, $448 
- "Ef ble is found to be 1155; 29 1143] 1471146 205 
" | therefore take with your 9.1155) [48/149 9567 
[- Compaſles 115 equal parts, 31,1167] [49 I 1474 
” | and it ſhall reach from. A to- 2/1179 {50 155 14335 
wards G for the Secdot of 33|1192] [$tjis 9| 6912790] [87] 19107 
30 deg. as you may find by 40, 13411206] (5211624; 70/2924 (88] 28654 
the Scale ia the Diagram. | 4 3511221} [5311662] [7113071 [8g $7299 
[181rogr] [126]1236] [54a[t701! | 72 3236 190 Infinite. 


AVrſed Sine is found by ſubtratting the Sine Complement out of the Radius, r; amp. 
For to know the Verſed Sine of 60deg. you muſt ſybtradt the Sine of 36 deg, vis. 500 
out of the Radius 1000, or Sine of go, AB, the remaia will be D B $00, for the Verſed 
Sine of the Arch B C 69 deg. In like manber the Verſed Sine of 30 deg. is 1 34; and o 
work in like manner for any other deg, 


CHAE. 1. 
Deſcribing whot Inftramenti of Braſi, Steel, Iron, aid Wood you mii ovide befort 
poo re Inſtruments for þ Arun bar Vſes. _—P 4 Ju 


F © > 


Efore we explain the other part of the Diagram; it will be neceſfary for to give 4 :> ak 
B De 


ſcription of what Inſtruments in Braſs, Steel, Iron, or Wood you muſt haye by 
ot in readineſs; befote you can make 2 Mathematical laſtrdaſeat ; That Men Ln a 
gen 


time on t 
TT oo ami anno eta 
{rh accordi ws e Lines you in ivide 
P 6 angina > ach You muſt be firted with ſoi 
pieces .of Box, dry, cleg 
from Knots, ſtraight , 
ſmooth Planed 5 OT Of 
Y IN - — beck vg = web you 
WR RR ISSH Y make what you 
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Index”; and alſe very. uſeful in Navigation. of t| 
Fter you ' choice of the Radius of , your Quadrant C D, draw the Mat- 
A , £0' deg. of the Qnadrant and the Figures, Points, and Qparter | 


then the - or fide of the Quadrant C D and/C M into 60 equal p: 
ahd draw Lines toexth of the Diviſions, parallel to the Sides C D and C M, as you { | 
in the Figure : and at every 5 make 2 Point, for the ready numbering of the Diviſi 


RR RT ® # 
= 


FT WR! T 
" to i 
- — 


"Fl... ” E 


Make an Indi iatwerable tothe Redias CD. with a 
rv Sogn non» Wer the CrtytoBin ot Earns 
cheocher Edge make « Line of cequel parts, 

\ with aCecger 


like manner to removeat 
Lo Nate pigowe bach we 

The Uſe of the Quadrant, in Aﬀronomy. , 

-, why ApS gy. Fy homggy of the Place and the Sun's Declination, to fad the is E. N 
I Rin are 


oi. Nothward, « and the Declination 20 ( W fling 


= 1 
- 


[Os 4 fr : % 
—_ * 


T; 


” TY | iþ . Fa. © = V v 6: r 2 | . bs *. $7 
. ; . n\ - 4.4 : '%s -* 4 5 . \ D = 4 S ; 
py ' — : = SS... 7. . 0 _ =_—_—— - c——_ - == : 
The Uſe bf the Patdram." 
| , » l F 4 
. , , . F " ſe w e 0 F 


* 
. 


Firſt, Lay the Center at E of 'the Index, over the Braſs Piniathe Center dfthe Quas 
drant at'C, and'lay the Edge of the Mmdex E'L to the Latiride of the" Place/ onthe”: 
Arch./D M3 and from the Tangent-Eine'on the Edge of the Quadrant take 20 deg. the | 
Sun's Declination ;, and lay that diſtance from the Center/ at C towards'D, at that: di-: 
ſtance run-with your Eye along theParallel-Lines, and'mark-where it interſefts the Edge 
of the. Index, and likewiſe obſerye where the Index cuts thoſe Lines thatare parallelio , | 
GD; there follow that Parallel-Line to the Arch, and the eg, from D to that Parallel: * 
Line will be 27 deg, 4» the difference of Aſcenſion; The deg. reſolved into hours 
2nd min. is 1 hour 49 min. which ſobtrafted from 6, is 4 of the Clock and'rt min. for the 
San-rifingin the Morning; and added to 6, giyes 7 of the-Clack 49 mio. bis ſetting in” 
the Evening, 7% | oy 


SECT. 2- - Having the dif ance of the Sun from the next quingGial Print, Te find biz Diclim., © 


'Examp. The Sun being either in 29 deg of Taww, or 1 deg, of Aquarixe, 'or 1 dep: 
of Leo, or 29 deg. of Scorpio, that is 59 deg. from the next Equinottial Point, To find. 
his Declination; do thus; pyt the Center of the Line of Sines on the Pin, and lay the 
Edge of the Index to 23 deg. 5 the Sun's greateſt Declination,reckoned from M towards: 
D; then count the Sun's diſtance 59 deg-on the Line of Sines on the Index, and pncring 
one foot of your Compaſits to that deg. with the other "take the neareſt diſtance to the! 

:fide 'C M, and apply thatdiftance in che Line of Sine on. the Index, frotn the 'Centef,; - 
and the other foot will reach to 20 deg. the Declination' required. | 
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Nothnrhal. 
fore look for N. N.E. is the firſt Column, and right under 40 Degrees of Latituds inthe 
Tue Live with N,"N:" -P ot þ Aabraere” clination "robe 1 .. 306 Min:-ſubtract 
har fruit 46 Deg. the” Altirude obſerved Teayes the true Latitude 33 Deg, * 30 Min. But 
if the Guard: Star had been S.S.W. then the Pole-Star had been 1 Deg. 33 Min. under the 
Pole 3 which being added to the Altitude obſerved 40 Deg; the Latitude would have —_ 
exaatly 41 Deg, 33 Min. So theStar's Altitude by obſervation being 55 Deg. the Gua 
bearing 5.E.b.S., the Declination againſt that Point is 2 Deg. 30 Min. which added to 55; 
makes 57 Deg. 3o Min, for the Latitude : bur if you eſtimate Latitude had been dear 50, 
and che Guard bears froni the Pole N.W.b.N. tte Declination againſt that point is 2 Deg. 
30Min. ſubtratted from 55 Degrees, the Altitude obleryed, there remains 52 Deg. 30 min. 
the Laticude of the Place. 


ATable of the North Stars Altitude in theſe ſeveral Latitudes. 
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CHAP, X, To make as Uſeful Inftrumene of the Stari, nd by it ts know when day of rhoſt 


Stars will come to the Meridian, an anytime of the Tear. 
His Infframene confterh of vo parts, which are two Riindle it inay be niade 0 
the back-ſide of the foregoir ofnraal :- Ohthegre: Reade preniupaſ# lo 
divided 5 the outetmoſt is the 12 Months Year, ing the 10th.of 
ay the Sun enters into' Aries z; and the Days equally divided td the Number of 
ys ireach-Month. The fexapd Circle baguled 19'34Hoars, And the third 
#od inward Ciccle repreſents the Equinodtial, divided into 360-Degrees; by iris account- 


the Right Alocabon of che 31 tarvin the Table following BF 
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Star in the Right 17 © 
of the Seven Stars or Pleiades. —— | 
Eye of the Bul, Aldebaran. ————— 
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in the Mouth of the great Dog, 
T1111 tar mnt the great Dog, 
't Thigh, Procyon ——— 
Sourb Arm of the Crap, — 
ihe Star called the Heart of the Hydra, — 
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rt, is placed the aforeſaid Starsz and any other yt 
- b mon. To Example, al Sarda bo tre 
| may not move, until you have placed the Sta 
which nee! Appel youmoad rt he Tan hen lo 
Right Aſcenſion 6 min.- accou 
the EquinoGtisl Cirele, and lay 9 Ruler from the Center over the 6 deg, 
the to the outward Edge of the upper Rundle, an 
me next to that the ion of the Star, andthe Lett 
' Sor N, RIA Conch be March Declination. Take this Example more.  Soppe 
yop would fet on the Liow's Heart ; In the Tables I find his Right AſcenGon is 147 deg 
- mip .reckonthat Number on the FquinaCtal Circle, and draw the Line as before direfte 
© = | Toknop the Huxr of the Night when any Str comes to.the Meridian.  * 
+...» Settheliidex of the upper Rungle to the Day of the Month, and right ſ the St 
PL ate Hon ofthe Night, when the ar wide ate Meridian. For Exam) S ooh 
;you would know the of the Night the Bu#'s Eye comes $o the Meridian the 20th d 
of Oltober : Set the Index to the Day, OHORONS Bulls Eye is % of *an Holl 
by ties | Ny EI. - lod lathe | 
l at Gus oY Hoary he £9 eridian 3”, 
., and Night: -Fornete the upper 72,/-is 14 af Noo! and the lower 12 is 12 ax: Night! 
PR Te bum, + ants Gag bring an the Meridian. | |, 
quivedt to know the | 10% of Dreember, / 
| 7 vtm page orety wa Apgar Spores Joy 


the Month zinkt the brighteſt 0 is lg 
mh the Hour 19 - brighteſt af the 7 Stars Miſes teer pul eh 
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is y ſituated for 
Star A, which is called the Cocks-foot, is 28 

pat it being ſituated as before-ſaid, if we take 

then 


j 


how far we are diſtant from the EquinoQtial. For if the ſaid 
en ore we under the EquijooQtial : Bac if it be more than 284 deg- 
paſt rhe Equinottlal toward the South : And if itbe leſs than 283 
wanteth, are we to the North of the Equino&ial. 
CHAP. XII, How to make the Croſi-Steff. 


He Mariners . Croſs-Staff is that which by Aſtronomers is 
called Radias Afrovemicas, by which we obſerve the Altitude h 
of the Celeſtial Lights above the Horizon. Mathematicians ave 3 
invented many s of Inſtroments, whereof the Crofs-Staff 
and Quadrant are 'the moſt uſeful at Sea, It is not every man's 
work. to make a Crofs-Staff or other” Inſtruments, for want of 
the AX 


| For to di-. : * 

a'flat Baard of good ood, fifteen or ſixteen 

four Foot Jong 7 Paſte it well wi per 3 draw along 

cordon Right Line, 3 in the next following Figure CAD; from Op PGCE 

a perpendicular Line upon A C, as CB, ani upon the Cehiter C draw the Arch A EB; 
ing a Quadrant or fourth part of a G'..3 .D 

ircle 3 'divide that into por ctr ITT) 


one balf m__ AE, divide into 
- equaliparts 5 into three 

each of the ſame again into three z 
 pirts into two, and of 
ve: So the Arch A E ſhall 
divided into yo parts. ' Then 
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* the Staves being divided habeas will alſo be faulty. ' Therefore they may be divided: 

"#4 Job Sraff, draw thereon a Right Line as long as your Staff, and take with 

, # ſharp pair of Compalles the half length of your Croſs for which you delire to divide 

F your Staffs prick it as vfren along the aforeſaid Line as you. can, _ Divide each of the 

s levgths of the half Croſs into 1000 equal parts. Then prick y the Staff you would 

divide » from the 'Center-cod, juſt balf the” length of the Croſs; and make 

there a ſmall thwart ſtroke. Oft from thence 'prick for each deg. ſo many of the 

ſame parts as the Croſs is divided in his half according to the. Table here annex- 

ed for every deg. For 89 deg. you ſhall mark off from go the aforeſaid thwart Stroke 

F 177% for $6 deg 725 for the 80 deg. 16:4 of thoſe parts, and ſo of the reſt. If you 

cannot divide the balf Croſs, by reaſon he is ſo little, into 1000, divide' him into 100, 

and leave out the two laſt Figures, and that ſhall fatisfie your defire: For 60 deg. take 
73, and for 50 deg. 114, and for 80 deg; 19. parts, and ſo of the reſt 


| CHAP. Xill. How ro uſe the Croſe-Staff; 
A Table for the Diviſion of the 


\Et the end of Croſs-Staff to the outſide of thi 
Croſs-Stall. Eye, ſo that the end bf 'the Staff come to ſtand 
right with the middle of the Sights. Then move ' 
the Croſs from.you or towards you; boldirig it up- 
right; aod - winking with your other Eye, till that 
the upper end cut the Center of the Sun” or Star; 
and the lower end cot the Horizon, the Croſs then 
ſhall ſhew upon the ſide of the Staff belonging theres 
unto, the dey. of the Altitude.of the Sun or Star; 
Note, The Staff is marked with two rows of Num- 
bers, with 90 deg. next the Eye, and diminiſhi 
from 9o to 80, 70, 60, &c. towards the outmo 
end : Alſo from the Eye end they increaſe contrart 
wiſe towards the outmoſt end, as from 10 to 20; 
30, &c. The fir Number ſheweth you the Altitudey 
nd op Number the Sun's diſtance from the 
it 
The Sun or Stars being high above the Horizonj 
the Croſs is moved nearer the Eye than when they 
are but low and near the Horizon, and the Eye 
maketh a greater motion in looking vp* apd down” 
to the ends of the Croſs, . than when the Syn or Star 
is low, and therefore ſubject to a greater Error. The W thin; 
beſt means of all in my opinion is tbisz To try with 
two Croſles ſet upon the like deg. how the Staff 
muſt be ſer, that they may ſee the ends of the two 
Croſſes in a Right Line one with the other. /. 
Having fonnd that,and then takicg off one of the 
Crolles,and ſetting the Staff again, in the ſame man- 
ner as before, all Ecrors will be-prevented, which 
2 by he PREG 2 or down of the Eye might any and 
I og9 (01 way _— ; Examp. 1 deſire to obſerve the Sug 
320| 30/273 21 <s Irfinice, | \ or any Star 40 the South : I makei'my Eſtimation}. 
”7 74 8s near as I. can, how high it ſhall be, \or: rake: 
the height of tlient a little before they ſhall cone to the South, which i take robe 50. di 
1 ſet therefore the two Croſles each v 50 deg. and the end of the Staff. is the hollow 
of ID on the outſide of the Eye, and move the-end. of the Staff higher or 
lower 1 nth <od of both the gg dh ay Pole pts mg as if 
the Fotegoing Figure | og in memory 
| g of DE. Tink 


take off the one Croſs, and ſet the Staff again in the afore- 
ga manerto the Ie, and oblrr the Are vn 
4 > Ag _ % Wo | ' y1 


therewich, fo avoiding the Error 
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[6 taking the height of the Sun with the Croſs-Staf, they vſe red or blue Glaſſes fot 


ich 

any. 

- if the 

ae 

£8 | . you muſt ſubtra&t go deg. 

on. : ... "If rhe Sun hath ecli: q 
'OU'Y the Northward at Noon, your muſt.then Subtraft the Snn's Declitiarion from-hjz 
i Y * gion Alticude, and the remainder is the. Complement of your Latitude South,” 1 
=_ the Sun hath no Declination, then the Meridian Altitude is the Complemenr-of 
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tirade. If the Sun be inthe Zenith, and if at the ſame time the Sun .hath'ns 


S 
Hy 
5 
= 
E 
- 
T 
2 
: 
_ 
E 
= 
> 
—y 
-] 
4 
= 


I > 


- 


The Uſr of, the Croſo-Staff. 


: . Example in the North Latitude. | | 

1 obſerve at Sea the Sun's Meridian Altitude to be 39 deg. 32 min. and the ſame time 
the Sun's Declination is 15 deg, 20 min. N. 1 demand the Latitude I am in. ' Adi 
: | deg.min. WH Obſer 


4 


Omer _—— OO O— — -= : 


; The Meridian Altitude — — m—_— 3 
4 The Declination North, ſubtr. ———— ——- 15 20 . 


I —————— 


The Complement of the Latitude——— -—-—-—24 12 A 
go ©0 - 


The Latitude 1 am in —— —— ——6 4 North. 


Suppoſe 1 were in a Ship at Sea the 18th of April, and by Obſervation 1-find the Sun's 


% 


% Meridian Altitude to be 62 deg. 15 min. The Latitude is required. Sul 
BR The Meridian Latitude — — 6 Eaſt, 

The Declination North, ſubtr.— = — —14 18 tude t 

of De 


0 The Complement of the Latitude — —— 47 57 - $ min 
i gO od PropCc 
By ; ; — ridian 
. The Latitode I am 1n _ mmm 42 OZ which 
Admit you were in a Ship at Sea the 5th of November 1696. and 1 find the Sun's Me- " 
 _  ridian Altitude to be 24 deg. 56. min. The Latitude is required. : Th 
The Meridian Altitude < ———— 24 56 
The Declination South, add — — - ——I 37 The 
The Complement of the Latitude ———— — 43 33 
. 90 ©O Th 
The Latittude I am in—— — — 46. 27 | +20 
Suppoſe a Ship at Sea the 27th of May, 1696. and I find the Sun's Meridian Altitude 
3. by Obſervation 56 deg, 45 min. The Latitude is required, I 
/The Declination North, ſubtr. rn —— 4 G 
The Complement of the Latitude ———=—— 33 59 \ 
g 90 00 
| 1 
"The Latitude required I am in a —_— 56 ol Ad! 
* Admit a Ship at Sea the 121th of Fune 1698. and find the Sun's Meridies Altitude by © 59's! 
Obſervation 79 deg. 30 min. North. It'is required to find the Laticude- 1 am ig. - 
The Meridian Altitude cnn ne nn nas nm 7 ZO WT 
The Delination North, add — m—-__ 
# 103 Ol - 
93 Og 
_ $, - © The LatititudeI amin ——— | 13 Ol bo, 
Suppoſe I were at Sea the 14th of Afay, 1696. and the Meridian Altitude of the Sul & the lo 
bk was 69deg, 3 min. North, I demand the Latitude the Ship is in at that time. Sam 1 
© > The Meridian Altitade ————————, —————————— 69 03 
2  ©* The Detlination North ——— ——— ———20 57 add 
Wake et ES." Jr oe FR ' Sux 
NS i oe. | 90 Co 4 
_- Lhe eas. / 95 00 find h 
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Chap. SHE" 2 T be Oſe if the Croſs-Staff 
very | E x amples in South Latitude. | ; 


Admit I were at Sea the 2d of June, 1696. and I find the Sun's Meridian Altitude by 
Obſervation to be 64 deg. 45 min. What Latitude is the Ship in ? 


BE deg.min. 
The Meridian Altitude North ——» ants nga 64 45 
The Declination North, add- —— ——————— 15 


The Complement of the Latitude —— ——— ——— — $8 00 
90 009 


The Latitude the Ship is in 
Suppoſe a Ship at Sea the 28th of December, 1695. and in Longitude 169 deg, 


Eaſt, and find the Aeridian Altitude by Obſervation tobe 59 deg, $? mia. The Lati- 


tude the Ship 1s 1n, is required. The Dclination in the Meridian of London for the'28th 
of December, 13 22 deg, 25 min. and the daily difference of Declination is at this time 


- $min. Therefore it you look in the Table of Proportion following, you will find the 


Proportional minutes to be about 4, which you muſt add to the Declination of the Me- 


ridian of London, and the Sum will be the Declination for the Longitude 169 deg. Eaſt; 


which is 22 deg. 29 min. 


The Meridian Altitade North —— ——— - Ge — $9 52 
The Declinativa South, ſubtr.—— — —— 2 29 
The Complement of the Latirnde———— — ————37 23 
90 00 

The Latitude the Ship is In —— —— — 37 South. 


Suppoſe I were at Sea in a Ship the 29th of June, 1679- And 1 find the Sun's Aferi. 
Gan Alituds to be 62 deg. 23 min. North. The Latitude is required. 


The Mwidies Atitadh North—————_—_————— 


The Declination Nerth, add ———_— — 22 46 
The Complement of the Latitude — 49 
go oo 
The Latitude the Ship is in ——— —— ———o5 11 South. 


Admit a Ship where «t Sea,” the Sun's Declination 13 deg. 53 min. South, and the 
Sun's Meridian Alticude 80 deg, 43 min. South, The Latitude is required. 


The Declination South —————— - . 13 53 
The Meridian Allitnde ——— _ 80 43 add. 


94 36 the Sam. 
Subtr.—=9g0 00 


— 


— 6 Youth. 


The Latitude the Ship is in 


If you obſerve the upper part of the Sun, you muſt ſabtra&t- 16 min. if you obſerve 
the lower part of the Sun, you muſt add 16 mig. for the Sun's Semifliameter, and't 
Sum will be the true Altitude of the Sun'sCenter. | 


Examples of the Stars in North Latitude. 
' Suppoſe I am at Sea, and obſerve the Brighteſt of the 7 Stars vpon the Meridian, and 
fnd his Meridian Altitude to be 47 deg. 20 min: and the Latitude were required. 
The 


- 


is? V4 - 4 - - of 
a A 
- 
, 


"6 " The Uſe of the Sea Quadrant. Book 7 


The Declination of this Star is — 23 03 Non, I 


The Meridian Altitude — - —— — —47 20 
Subtraft the North Declination — — 03 
—— 
The Complement of the Latitude _—_— —_— 24 17 
' $0 OQ 
F | The Latitude 1 Aamin— — — _ — — -6; 43 North. bo 


Admit I were at Sea, and obſerve Hydra's Heart on the Meridien, his Altitude is 3 
deg. 15 min. and bis Declination is 7 deg. 15 min. South, The Latitude of the Placey 
d ed. : ; 


The Meridian Altitude is — —— o wn ig , 
The Declination is South —-—— —— — — 1 44d. | 
> The Height of the Equinottial above — — ——=—43 30 the Herizal 
| gO 00 ; 
The Latitude the Ship is in ——————— 46 30 required. 
wy This is plain, and needs no further Precept, but what is already concerning the Sun, '' 


C H A P. XIV. A Deſcription and Uſe of the Sea Qaadrant, 


FF =>. 
TY Quadrant is formed of two Arches; frome to d, the leſſer Arch contains & : __ 
Deg, and js called the Sixty Arch; the greater from g to F, contains zo [ « 
grees, and is called the Thirty Arch. To the Quadrant alſo belong three 
Vanes ; the Horizon-Vane at A, theShadow-Vane at B, and the Sight- Vaneat | * 
Set the Vane B to 15 or 20 deg, leſs than the Complement of the Altitude of the Sun 
required ; then look through the Vane C, to the upper Edge of the Slit in the Horizags Sup 
Vane, and cauſe the upper edge of the Shadow of the Shadow-Vane to fall upon the up-W Meria 
per Edge of the Slit in the Horizon-Vane, and then if you fee all Skie and no Wat requit 
then put your Sight-Vane a little higher towards g ; but if you ſee all Water and 1 
Skie, then pull your Eye-Vane lower towards F ; and when you have done ſo, obſery 1 
again z and thenif you ſee the Shade lie upon the upper part of the Slic, - on the Hor 
zon-Vane;” and you at the ſame time do ſee the Horizon through the-Horizon-Vanes then - 
that is all you can do until the Sun be riſen higher; and ſo tend the Sun until he be upan | 
the Meridian ; and when he is deſcendin Sor 
nothing but the Skie ; and your Vanes San's 
theSun upon the Meridien thatDay: Therefore reckon thcDegrees 


dle of the Shadow-Yane ; to which add the number of Degrees from F to the Eye-Sight, 
and their Sum is the diſtance of the Sun from the Zenith, 


A a8” Þ% Ad 


i _ <E) q V g a wo - 
Y . z . 44 , ” » jk fs k - « ” 
4 . C "A q 
i A e 


Ghap- XIV. The Uſe of the SetQuadrant. 


- © . __ 
2” 
' G 
4 
, | 
: 


Rules to find the Latitude by obſerving with the Dnadr ant. 


tude, and the Remainder will be the Latitude the ism. If y to the Southward 
of the Equinotial, and the Sun's Declination Sourkerly, and" come to the Aferidien in 
the North; in ſuch caſe you muſt add. the Declination to the Zevith-diſtance, and the 
Sum will be your Latitude. - But if the Sun be to the Northwards' of the Zqui 

(that is, have North-Declination) and come to the Meridien in the North, yoo muſt 


ſubtra&t the Declination from the Zenith-diſtance, and the Remainder will be the La- 


titude. 

If you be in North Latitude, 2nd the Sun's Declination North z and the Son come to 
the Meridien in-the North 3 or if you be-in. South Latitude, and the 'Sun haviog South 
Declination come to the Meridien in the South : In both theſe Caſes ſubtract / wy reg 
diſtance from the Declination, the Remainder is the Latitude of the Place. - 


to the Zenith-diſtance, and ſubtraQ the Sum from 180 deg, the Remainder is the Lati- 


tode of the place. 
Song Examples in North Latitude. - 


' A Dmit being at Sea the 5th of May, 1694. by Obſervation I find the Sun to be dif. 
A tant from the Zenith 37 deg, 52 min. being upon the Meridiar, what Latitnde 


Thediſtance of the Sun from the Zenith —7 52 
North Declination — m— 0. 
The Latitude required the Ship is in. 56 54 
Suppoſe a Ship at Sea the 29th of Fly, 1682. and I find the Complement of the Sun? 
Meriden Ahindey Obſervation to be 33 deg. 10 min. The Latitude the Sb 
required. | 
The Diſtance of the Sun from the Zenith ——-- — 10 
North Declination, add —— —— — ————6 07 
The Latitnde the Ship is iIn————————__— 17. 
Suppoſe a Ship at Sea the 13th of 1633. and I find the 
Sun's Meridian Attitude, ordi hy no Zenith, 45 deg- $$ min. 
Latitude the Ship is in. 


The Zenith-diſtance of the Sun — —————4 53 
The Declination South, ſabrra# ——— w=00 07 
The Latitude the Ship is in ——- — 5 


Admit a Ship were at Sea the 4th of December, Anno 1690. and the of 
the Sun's Meridian Altitude that were 49 deg. The Latitnde the Ship is in, is required, 


The Sun is diſtant from the Zenith | — 49. 23 
The Sun's Declination South, ſubrr ft ———mntn 2320 
The Latitude the Ship is in— 


Suppoſe 1 were in a Ship at Sea the 23d of 1695, and am 
the BR of he Me Lande 195 ag, yr (Fw 4 
an Altitude by Obſervation to be 13 deg, 28 min. The Latitude 


"© : Firſt, If the Stn hath North Declination, and you be in North Latitude, and the Sun 
" upon the #frridian, South of you ; thenif you add the” Sult's Declination to his Zenith. 
- piſtance, (that is, the Complement of the Sun's Meridian Altitude) the Sotn will be the 
Latitude you are in. But if the Sun hath Sonth Declination, and you be in North La. 
titude, you muſt ſubtraCt the Declination from the Complement of the Meridian Alti- 


If you obſerve the Sun's Meridien Altitude under the Pole, add the Snn's Declication 
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Declination iv the Fhridien of London ——n—— 

- The Proportional Minutes, ſubrrat,——— 

' The'Sun's Declination in the Meridian giveg————- 

The Zenith-diſtance of the Sun ſubty,——— 

The Latitude the Ship inig—————————_———— 

_ Admit a Ship at Sea the 9th of Joly, 1595, and the Sun upon the Adridi Y 

find the of bis Adrien Allele by Obleerarier tobe 42 deg 508 

North. The Latitade is demanded. | 

"  TheSun'idiftance from the Zenith 
The Declination North, ſubtraftt—— 

_  TheLatitude the Ships in—————- oy 


mere in'a Ship the 5zbof Nevember, 1687. and the difference of Longit 
rw Ende 150 ey eſt, and the Complement of the Sun's 44eridian Altitude by Ot 
ſervation is 3x deg, 53 min. North, the Latitude is required the Ship is in. 
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'« Declianion in the Meridien given — 
Zenith-diſtance ——— 


Which add to the 
The Latitode the Ship s ig —————— 2 
Suppoſe F were in a Ship & Sea to the Southward of the ZquinoGtial, the 3d of Faw 
03, 163: and 1 fad the the South part of the Meridian, and the Comple 
of the Altitade's 14 deg, 58 min. The Lat. the Shipi in is required. 


k & * +4 + . 
. 


E133: t-4-+: 


i LIE 


Y . & 14 g ., . p < 
© SI. > 
| os 


bs , r , 4 l 
. of - as _ ; Fl —_ 

3 > , : © Is * b. : 
— mm ———rrnn—nmtmgnn == ISP 
: . a 4< ” Y by : " c k | 
'L | X\ The #fE- the © 
L ' - , . . | 

{ 


i. = 
Ln. ec 


«5 
ef .: 
a 


l - 
«* 
DAL 
—_—— 
. \ 


wn,” 
LAITT 


«3 
” # 
- FA. 
. ” 
C4 # 
- = 
p 
© 
in. . - 
. 
s » 
» 4 
P . 
S oY S AY 
= 
* . 
= 
a 7 
- # f « \* 
- . # * 
* - 
p oy 
| 
wv 
TLLETLLEES 
—- 


lummet being hanged 


1 am aſhore, and. would know the Sun's M | Aktittde, ard tris. | | 
the Center vatil the ſhade of \ | 


» 


% 
- 
112 TE" 


. G - ou , | 
5 af ror m_ 
o " | - : ” 2 bs * , [1 þ- y : 
your QbEryartion, is the yery fame as given ia the Uſe of the 


ſtaff. 
& (9) 


4, 4 
< . ” 
_ ” 6 
) Ao 
TS. 
»2 £ sS IT 
- HP ” ».vi y _ a * 
oy oe wv * *% 
” Pe”). ; 4 
* - —"- 
me * 4 L 4 4 
- - . 
: " - 4 ” 
” - 
" LO. . + Ta. 


wa 
5 


"PRO Þ. 2. To find whiter « place be livel with the Eyt,or mn, © | 
Take the ant, and logk through the Sight at E, by the Center-pin C, unto the 7 

place you know whether it be level, or not. Ifthe fall on CH, then isthe . ” 

Place level with the Eye ; but if it ſhould fall within, upon any of the Diviſions, thenitis 

bigher ; if without the Quadrang, . then it is lower than the level of the Eye. 

PROP. 3. Tofindthe Height of an Houſe, Steeple, Tower, or Tree, from the Ground as 


x >= athoe Quadrant ; #4 j 3 
. woold knbwm, and looking through the Sight on the fide E C,going nearer further from it *._ 
'till the Thread cut 45 or fall upon 100 Parts in the at : ſo ſhall the Height 
of the Obje& above the level of your Eye,be equal to the Diſtance between the Place and 
your Eye. 
If the Thread fall on 50 parts of the right ſhadow, the Height is but balf the Diſtance. 
If the Thread cut 25 parts of right ſhadowzit is but a quarter of the Diſtance ; bot if ic 
fall 6 75 parts, itis three quarters ofthe Diſtance. The Rule is. 


As 100, to he Parts on which the Thread falleth ;, So is the Diſtance to the Height required. 
abs: E F. 


® sF 


AG «is $30 
But when the Thread ſhall fall on the parts of the contrary ſhadow,then if it fall on 50 

" Part OL EIIOGs andy Oe tance. If on 25, it is four times the Diſtance. If | 

the upon the contrary ſhadow, this is the Rule. whit 
S As the Parts cut by the Tread, are uno 100: So is the Diff ance unto the Height: , H 
.” | PROP. 4 The Diftance bring given to find the Altitude at two Stations. 7 WE 
Sh. Suppoſe E D were a Tower or Steeple, whoſe Altitude you would know, and you can- 
not come ſo near as to meaſure between your Station of 45 deg. and the Baſe of the 
je(t, by reaſon of ſome Wall or Moat ; yet by the proportion of the Line of Qyad 
you thy help your ſelf by another Station. Thus meaſure 
from B to D. then go backward frota B to A, 


As the Sing of tha 1, To the Dift ence betibeen the two Stations : 
$0 is the Sine of To « fourth Number. And 
* As this fourth Number to Radius : 


the 


” SolstheSineof thegrener Angle obſeryed, to the heightof 
6 -'-- | gun Ss aſe the | at the firſt Station to be '43 deg; 
gle Second Station to '39 Degrees, 58 Minutgs, and the 


" 3a as wha ad. tn. ths. = 


MV Thor dn. 


"Too tations 60. Yards : to find the Aliapde of the Qhjet above the Level, of 1 
The greater Angle ſabcraQted from” 180! leaves 136 di:1o m;' to which the - 
lefſer A he Sow 166 deg, min. which ſubtrafted from 180 deg. leaves2 deg, ha 
12 Sine 126ey 52 min. To the Uiſtance of the two Stations, 60 Yards. | 

So is the Sine of the leſſer Angle, 30 d. 58m, © To'a 4th Number,ghich is 130 ; no 


Then, As the fourth Number, 138 Yards. To Radius: 

So is the Sine of the greater Angle,43 d. 50 m. To the Alt. required, 95 wa KY 
1 PROP. 5. By the beight of the Sun, and the length of the Shadow, 16 fad the height of nd 
\-f Tree, Tower, or St 

This Concluſion may be.tried by a lictle Quadrant, by which you thy take the Sus. 
ix Altitude to enaidr- 2 reg {s near enough for theſe Concluſions. 
| | 


AB * "- >. 


Suppoſe D E to ben Turret Steeple, —_ of 
deg it makes on Level wrt I the Rule is thus, tierce height & of "the ate be 


oo min, and the length of the Shadow 49 Foot, \ the Rule is, 


08 . - a oy 


37 
the Radius 90 deg, - ——- tes - BE | RF = TIT 
To the length of the Shadow RI ns 


To the height of the Thingdefred —_ — 
which is found to be 303+ parts, w  DRGECE = ra 7 
| ores another ad todothe ſame withvut the belp of a Quadratit, ves. 
8 of an ppaſe 3 Feet, 3s C B, and the Shadow which Touareg 
Fs and ms ado of che'Tower from the Baſe thereaf"ro Nd raek 


As the Shadow of the Staff, is to the of the Staff; tn IP 
$0. the Shadow of *the Steeple, to the belght of the Steeple. - ' '” © 


The Operition y6y be performed by Natural Nunbers,or by Logarithas this vi 
 An'4 Feet, to3.; ©: "ſen 30 Feet: 
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80 O 

zao (30 be 

Ad the Shadovi of theSaf aFenk A By og, ———— | 
To thel of theStaff 3 Feet B Co————————— FOI S714: 


So is the w of the Stceple 40 Feet D B— eh Lp 


+ Fo the height bf the Tower 30 Feet D all $20 EIS —_ 14715 
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- uns gation to any 
Of the difference of the Declination in divers —M 
places of the Earth. | by 
Ore this, they that ate more Eaſterly NA jowtd phil yea hah ls 
| from the Meridian of Londen have 0] 0-616} 1: 
the Declination leſs when the Declination opolofrfih}1 
increaſeth either Northward or South- olotiirlz]2! 
wardz and when the Sun's Declination O{ft{t [21213 
_ Uecreaſerh, it is greater. oft}z|2j3}4 
On the contrary, they that are more o[t|2[3|414 
' Weſterly from the Meridian of Lend, SELLYCLIEL SE? 
whenthe Declination increaſeth North or 1j2|314[516] 7 
South, have moreDeclination,and teſs when 112131415 a 
the Declination decteaſcth. 112131515184 
; . 112 4\5i648 
r\3|4[61719 
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To find the Sun's Declination upon every day of the Year. 


He Sun's Year (that is the tine that the Sun goeth out of a certain Point of the 

Ecliptick, and retorneth againto the ſame) is not of 365 days juſt ; but about 5 
þ. and 49 mio, more (thatis, lirtle lefs than 6 hours ; ) wheretore after 3 Years, there 
is always added to the qth 4 times 6 hours, that is, a day more in February, for to coun 
the Year or the Revolution of the Sun-inevendays; therefore that 4thYear is calledLeap- 
Year : wherefore when we deſcribe the San's Declination in Tables, we always uſe to 
make 4 ſeveral Tables, for 4 ſuch Years following one the "other ; and yer by reaſon of 


- the aforeſaid difference, that 4 Revolutions of the Sun do not juſtly make up one day, 


but wants about 44 min. bringeth in proceſs of time fo great a difference in the Decli- 
pation, that it is needful every 20 Years to renew ſuch Tables. How to find the 

years, it'is thus : Divide the Year of oor Lord above 16co by 4 ; if the Diviſion doth 
fallout even without any overplns, that Year then is a Leap-year of 366 days : But if 
out of the Diviſion there remain any Nomber, that remainder ſheweth how many Years 
that Year. propounded is after the Leap-year. 1 deſire to know what Year the 1666 is. 
Leaving 16co, | divide 66 by 4,and there remains 23 whereby I find the Year 1666 to 
be the Ecood Year afrer the Leap-year: In like manner work for any other Years. lt is 
required to know what Year 1692 is. Leaving the 1600, divide the 92 by 4, and o re- 
maps upon the Diviſion , wherefore [ find that 1692 is a Leap-year. For to know the 
ſame by the foregoing Tables, is thus. Each Month hath x2 Columns ; the firſt thereof 
ſhews the days of the Month; the ſecond, having the Dominical Letters, ſhews the 
days of the Week the third baving rwo Rows of Figares, the firſt of them ſhews the 
Epedt of the Moon, and the other the Hour of the Day, reckoning the ſaid Hours al- 
ways from Noon 3 the 4th ſhews the chief Days of the Year, Terms beginnln and end< 


and the Place of the Sun every 10th day, Thele 4 Columns of themſelves are fir for or- 
dinary uſe, and may with a little Pains perform the 'nſes of the yearly Almanacks, as: 

ſhall ſee by the following Rales, The 5th Column of the foregoing Tdbles ſhews the 
Fn's Declivation for every day of the Year, for all theſe Years: in the fir&-Column uo- 
der-written, which are. all Leap-years. The 6th ſhews the daily difference of the Sun's 


Declination. The 7th ſhews it for the firſt Year' from. the Leap-year: ' The $th the -- 
daily difference of the Sun's Declination in that Year. © The 9th” ſhews the ſecond Year 


from the Leap-year; the 10th the difference; the 11th the thied Year from the Lea 
year the 12th the difference, The foregoing Tables are Calculated for the Meridi 
of London, &c. 0 47 leridian 


| 
—_—_ - 


Table by,which you may proportion t 
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ing+ and in the void places it ſhews the Riſing and Setting of the Sun in this Latitede; - 
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Examp.. On the 26th of Aarch, the firſt-Year after the Leap-year, Ide, 
360.24.110 fire to know the Declination of [the Sun at Noon at Bantam inthe Eg! 
24 Indies, | find by Globes or the- Plat of Mercator, that Bantam is to the 
: Eaſtward'of the Meridian of Londen about i 10 deg. (we do not-eſteemf. 
449 a deg- or two, becauſe. ir amounteth to nothing in this buſirieſs.) Say, IF. 
220 oneRevolution of the Sun, which is,360 deg. requires 24 hours,what this 
—— wil 110 degrees ? Facit 7 hours, and ſomething more, whereby the Sag 
(1 2646 cores torhe Meridien 7 hours ſooner at Bantam, than it doth at Zondm; 
3 ”  fothatitis 12a Clock at Noon at, Bantam, when it is 4 of the Clockiy 
264(0 the morning with us at London, The Sun's Declination for the 26th 
 36(o 7 March, is 6 deg. 25 min. The difference of. the: Declination of the lay 
161 following you find is 23 mia. which ic/is iacreaſing. Therefore I [ſay -ifh 
24- 23, 7- 24 hours the Declination increaſeth 23 min. how much then- in 7 hours} 
- Facit almolt 7 min. that the Declination is leſs than it is at London. $ 

— _ thatthe Declination at Bantam that day is but 6 deg. 18 min. North. 


161 Examp. 2. By the foregoing Table. 


/ 


(2 | | 
a(l7 (s On the 17th of September in the ſanie Year, I deſire to know rhe Dech 
161 nation. that day at Noon at Sa#tam. The Dechnation for the Meri 
24 / . dian of - London 1s that day 1 deg, 52 min. and the difference of the De 
clination of tbe. day; followirg is 24 min. decreaſed; and, as was fail 

before- in the laſt . Exgmple ," the difference of Longitude is 110 deg. Therefore] 

look in the Head of the foregoing Table, for the neareſt Number to the difference 

arid find it to fall on; the Head of the laſt Column, then look on the left hand of the 
Tablefor thedifference of Longitude, and find 105 deg. neareſt, and jn'the Commay 
Angle of meeting | find 7, which is to be ſubtrated from the Declination in the Meridian 
of Londen abovelaid, 1 deg-'52 min. and the remainder will be the Declination for the 
| Meridian or Lengitnde 1 amin, which'is 1 deg. 45 min. South. But if the Declination 
decreaſeth, as it doth here increaſe, then you muſt have added. : q 
| eg.min. , 

In the Meridien of Londen the Declinaticoy —— —— >. 52 4 
The minutes proportional ſubtracted m—_— oc 7 


| | | þ 
The Declination for 110 deg. Longitude of Bantam, Eaſt or 45 q 
The Declination of 1 10 deg, Welt of the Aferidian of London—o1 59 Weſk, \ 


"Eximp. 3. A Ship being come on the 7th of Nevember,in the third Year after the Leap 
year, into the great Sonth Sea, thwart of the Coaſt of Pers, in Longirude 76 rely 
don. The Pilot defireth the Declination there at Noon in that Heridian. 


In the Meridian of London the Declination is ———— ——19 08 South 
The minutes proportional added ——— — —— ————00 03 


; In th Longitude 76 deg. the Detlination ———— ; 
. - In the Longitude of 76 deg, Eaſt, the Declination is — 19 05 > # 


'The Refration of the Sun, Afoon, and 'Sterr, cauſeth them to-appear higher above 
the Horizon than they are : therefore the RefraQion is always to be ſubtratted from 
the Altitude obſerved, that the true Altitude may be had. | 


| Example. 
The Sun's Meridiqn Abirhde by Obſervation being 90 deg, Irequire the true Altirdy 


4 STAALSTHLE '  deg.min, , 
 » Altitude by Obſervation— - — -=— — 09 00 ', 
Refrattion ſubtralth—— — ———— — C0 10 


/ 'The true Meridien Alvidlide — n— m——cE 50 
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1. To kyowthe day of the Month, 


His is thz Chief Uſe'of an Almanack, and may as well be performed by this, as by 
any other. To this purpoſe you muſt by the general Kalender at the deginning 

hereof, know the Dominica! or Latter for the Year” then conſidering with your 
ſelf whether it be the beginning, midſt, or end of the month, (as you muſt do in any 
Almanack) find this Letter in the beginning, midſt, or end of the month, and reckon- 
ig from ic to the day of Week, either Monday or Tweſday, or whatſoever other day it is; 
right againſt the day of the Week, you ſhall find what day of the month. it is. Here isno 
difficulty in this z only when it is Leap-year you ſee there is two Sundey-Lerters, the firſt 
of theſe you muſt uſe only to the 24th of Febru«ry,and the other all the Year after. Exam- 

In 1668. the Dominiceal Letters E D the firſt Sunday in FJarney, is at the firſt E, 
which is at the fifth day of the month ; the firſt in Febrwary is at the ſecond: da 
of the month ; but the firſt $ in Mord] 1s at thefirſt D, which is at tis firſt day 
the month, and ſo all the year 


II; To know what day of the Wark a At able dy vil fell upon in any Tear. 


| Ys. find the Dominica! Letter in the former Table ; then find your Letter in you 
Month next before the day you defire,and ſb from thence da pg Ak ry ; 
till you come to the day deſired. Thus if you would know what the Week Lia. 
falls upon in the Year 1668. the Dominical Letter is D ; this is three days before 
day, a5 0p. Oh it falls upon a Wedneſday. But in the Year 1669, when the 


By reaſon of the Refradtion of the Sun, a 
Dutch Ship being upon the diſcoyery of a 
Th Paſſage to the Eaf-Indie, and 
Winter in Nove Zembla;. the Mari- 
ners beheld th e Sun 17 days ſooner than he 
ſhould by his Dedlinetion appear above the 
Horizon, which is cauſed by the groſs Va- 
pours, and thickneſs of the Air near the 
Horizon: 


/ 


»1 Na+ wo O'S Ga QapSwwrp=-Oo:. 


| 


__ 


 Dominical Letter is C, Lady-day will be upon Theſe 


lt, *+ find the time of Sun-rifing and Setting, 


His is ſet down for moſt of the days in the Year for Londen wal Sia Jrrvofhs 
moſt parts of England : And done after fomew — FE, 
Liv the mines which placed in the midſt, to = both th hours of 
cir Ring z hich you mul underſtand hy: The 7th of Fabradry you ſhall I 
thels Figires, 4, 59, 8,' thar fs, the Su that day e66 +b 15 es ela f 

aftzr 4, add Boch @« 39-06 Bhs that is aan pda Glow tel And { 

you muſt account them always, the winures 

ad es: bog rxaowndes way nah = he Kd before th 

wnſt be reckoned in time before. he 
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If you double this time of Sun-ſetting ———— — 
You have the le of the Day — 

You have the time of Riing _—— ———— 
And this doubled ſhews the length of the Night — 


Iv. To find the Place of the' Sun. 


f we ſet down in the Kalendar about every tenth day ; ſo that reckoning a dept 
' for cach day between, youſhall have the place of the Sun exatt enough for ma 
ordinary Uſes. Thus the 10th of Adarch the Sarenters into Aries 3 therefore the 1 

day, or five deys after, the Swn is in five degrees of Aries, Wo 


V. Te find the Day and Hokr of the New Mem, and thereby the Full and Quench 


FF; you muſt find the Moons Epait for the preſent Year you are in: This Number 
found out in the Firſt Book, and-alſo the Table at the beginning of the k b, 
The Change alſo may be found ont by the Golden Number: But it 1s much readier 
find out by this Ep«&#, which runs for the moſt part-in a conſtant Order, only here 
there skipping a day, and is marked thus, + ; : 
o_ found out the Epad for this preſent Year, turn to the Month you deſire, an 
there find out the ſaid Number of the Epe# in the third Column of the Months, «nf 
mark what day of the Month it ſtands againſt, for thax is the day of the Change or New 
Moon. Likewiſe if you have reſpeRt to the Dominical Letter, whickis by it. you ft 
ſee what day of the Week it is... Now hete in-this Column there are two Rows of bk 
porens the firſt ſhews the EpeG#- Namber, 'and the next the Time of the Day reckor 
by the hours from Noon, which are plain to underſtand till you come to 12 hours afte 
Noon, which is Mid-oight 3 but then the Numbers above 12, you muſt reckon to the 
Morning of the next day. A 
So that theſe hours after Noon 13, 14, 15, 16, 17, 18, 19, 20, 21,22, 23, 24, are of 
one with theſc at Neon the next day in the Morning, 1, 2, 3» 44 5+ 6, 7, $, 9, 10; 114 12. 


Thus in the Year 1666. the EpeT being 4, and the Dowinical Letter G, you ſhall find! 
this lathe ated Faly, againſt the 21th day, being Sarwdey; and} 
the © ſtanding by it, ſhews that" the New Aon is jaſt at: Noon. Again in the 
month of. Nevember, you ſhall find the ZpaZ? 4, againſt the 16th day being Fridey ; and 
the Fignre.of 2 ſtanding by it, ſhews that abour 2 hours after Noon the 3ſoon changeth, 

TEA Hire Ao, you may from thence reckon the Age of 
the and find the Quarters and Fall Moen. Thus the Morne Age is, at the Bir 
Quarter 7 days; at the Fall Avon 15 3 at Laſt Quarter 22 days. 
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The End of the Second Book. 
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"The Third Book: 


CHAP. 1 'Of the AfeGion of Right-lin'd Triangles. 


eto fo fonching concernieg Pain and Spherical Triengls, although tha 

tiſe, to fay g concerning Plain rian 
be bandled by Ts Fe ages ay — wedeaaypeingts — -Y 

hac thoſe whodefire to.make a furt Oy into Trigonometry : may peruſe them. 

ſhes we come toſhew how the Quantity of the Sides and Angles of any. Triangle 

may be foend by the Tables of Artificial Sines, Tangents, and Logarithms, and by the 

Lines of Artificial Sines, Tangents, and Numbers, take theſe following Theorems, as 

peceſſaries thereunto. | 

L. A Triangle is a Figure conſiſting of three C 
Sides, and three Angles, as in the Figure 
'DBG 


il. Anyewo Sides of a Triangle, are called 
the Sides of the Angle comprehended by 
them; as the Sides CB and DB, are the 
Sides containing thEAngle C B D, DL | METAR 
Hf. The Meaſure of an Angle is the Quantity of an Arch of a Circle, deſcribed on 
the Aogular Point, and cutting both the containing ſides of the ſame Angle: As inthe 
Triangle following, the Arch CB is the Meaſure of the Angle at A, the Arch KD is 
the meaſure of the Angle at E, and the Arch F G is the meaſure of the Angle at H; 
net the Arches are deſcribed on the Angular Points A, H, E, and cut the con- 
taining Sides. | 


| T* Third Book is as it were a Key to theſe that follow, the jet W 


| _”_ G 
.N. A ee is the 360 part of a Circle. 
V. ry om. auopentcnd 130 Degrees. 


Trigonometty. | 


Xl. A Triangle is cither Right-angled, or Obtuſe-angled. 


Degrees 


contain 


X1V. A Right-angled Triangle is that which bath one Right-angle 3 as the Tri 
AHE is Right-angled at E. b. 
XV. In every Right-angled Triangle, that Side which ſobtendeth (or lieth oppath 
to) the Right-angle, is called the Hypotbenuſa 3 and of the ather two ſides, the one1 
called the Perpendicular, and the other the' Baſe at pleaſure : But moſt commonly# 
thortelt is called the P icular, and the longer is called the Baſe. So in the 
Triangle, the fide A H is the Hypothenuſa, HE the Baſe, and AE the ndiculge,” 
XI. In every Right-angled T riangle, if you have one of the Acute Angles givea;th 
other is alſo given, it being the Complement thereof to 90 deg. As in the Triangh 
AHE, ſuppoſe there were given the Angle H A E 49 deg. then by conſequence the &þ 
gle A HE muſt be 41 degrees, which is the Complement of the other to go degrees,.7 
XVII. The three Angles of any Right-lined Tringghs whatſoever, are equal tomy 
Right Angles, or to 180 degrees : ſotbatif of any Right-lined Triangle, you havew 


two of the Angles given, you have the third Avgle alſo given, it being the Comple b, 
_ of the Sumof the twogiven Angles to 186 deg, 


So in this Triangle A B Cy? 
there were given the Angle BY 
36 degrees, and the Angle AC 
126 Degrees, I ſay by the conks 
quence, there is alſo given the th 
Angle. For if yoo add the tw 
given together and ſubtra 
yoo — bo the Sum from 180 degre 

WOES © IS will remain AB C 18 degrees. | 

In all plain Triangles, the Sides are in ſuch proportion one to the other, as the Sing 
the Angles oppoſite to thoſe Sides. So in.the Triangle ABC, the Sine of 
Angle A C Bis in ſuch proportion to the Side A B, as the Sine of the AngleCAB 
to the Side BC, And ſoof any other. | 
j 


CHAP. 11. Containing the pedfrine of Right-lined Triangles, both Right-angled and Ol 
que- angled ; and the ſeveral Caſes therein reſolved, both by Tables, alſo by the Lined 
Artificzal Numbers, Sines, andT angents. d 


Come now to ſhew you how a Plain Triangle may be reſolved ; that is, by hay 
tbree of the ſix Parts of a Plain Triangle, provided one of them bea Side, to fig 
a fourth. " 4 
In all the Caſes ing I have made uſe of but two Triangles for E z ol 
Right-angled, the other Obligue-angled : but in either of them I baye expreliled allt 
Varieties that are neceſlary. | 
The Sides of any Plain Triangle may be meaſured by any Scale of Equal Parts; 


Inch divided into 10 parts, 20 or 39 Parts, repreſenting Inches, Feer, Yards, Pole 


Miles, or Leagues. | 
To lay off an Angle by the Line of Chard. 


owe Lag baſes, 4B; and oath 
point A let it ired to protratt an þ 
gle of 41 deg, 24 min. Firſt extend the Compalle 


upon the Line of Chords, from the beginning thers 


of to 60 deg. alwaysz and with this diſtance { 
Fo rraes aps int A, with the orber < 
cr 


the pricked Arch B C:Then with your Cow 


bl ; _ palſes take 41 d. 24 wm. (which is;the 
ll b B the inquired Angle) out of the . Line of Chord 
from the beginning thereof to 41 deg. 24 min. Keeping the Compaſſes at this diſt 


if you ſet one foot thereof upon B, the other will reach upon the Archto'C. Laſtly 


draw the Line AC. So the Angle C A B ſhall contain 41 deg. 24 min. 


Sappoſe C A B were an Angle given, and that it were required to fnd-the ._ 
4iz thereof. , Open your _— as 


ore, to 60 deg. of your Chord; and placing 


an Angie, Foot.in A, with the other deſcribe the Arch B C. Then take in your Compaſſe 


diſta 


Y 


f 2 
requ 


S 


SS AS £844 
\ EIS = alt 
wh 


<E 0 ah 
——_ —_— - _ _—_ dw... Ah. . nem 47 ne "I—_ % > pI S A: EEE! » + i «< GY »v* 


KA. "Fry. 
liſtance C B, and Ty ar cnn is TT Ga. from the b 
hereoh you ſhall find ir reach 41 degrees + | which is the Quantity of thei 


An 
oy Angle giren - __—_ jo tain above 90 degrees, you muſt then niea- 
os it at ery mA f b of Righe lim Triangles, deg. gs poke packer 
, 1 arid to Navigati 
but ry 1n he taking of Heights, as is ſhewn elſewhere. y be applied vigationy 
In the reſolving of Plain Triangles there are 12 Caſes, on which 1 will inGR in their 


eT. 
ord CHAP. Il. Of Right-ngled Plain Triangles. 


CASE |. {#4 be- angled Plain Triangle the Baſe and the Angle at the B 
te Trpendcnte ; x aſe being given 


u that the Line CA (ia the following Figure) in the Triangle 
> OP Tree, Tower, or Steeple, and that you would koow the thereef; 
you n)dſt obſerve with your Inſtrument che Angle CB A, and meaſure the Diſtance B A 
$0 2” hve you in the Right-angled Triangle ABC, the Baſe 405 Footy and the An 
the Baſe 32 deg. and it is required to find the Perpendicular AC. Now becauſe "ths 
Angle C B A is given, the Angle B C A is alſo given, it being the Com tof the 
other to 90 deg. and therefore the Angle BC A is 58 degrees : Then x0 Perpen- 
dicular C A, be Proportion is, 


As the Sine of the Angle B C A 58 deg, ————— A LL 
Is to the Logarithm of the Side B A 405 Foot ——— — — -2607455 
\ Sois the Sine of the AngleCB A 32 deg, _ —_— 40 
The Sum of the ſeccind and thitd added ——— x69 ar6de 
The firſt Number ſubtrafted from that Sum —— —— — 9928420 


To the Logatithm of the Side. C A—  —2403245 


The Numbef anſwering to this Logarithtn 240324 is's 3 Feet, and that is the length 
'of the Side C A, or the Height of the Tree, Tower, or ; which was required. 
A General Rule. In all Proportions wrought by the you muſt obſerye this 
for a general Rule, Cob) To add the ſecond and —_ together, and from 
the Sum of them to ſubtract the firſt Number, ſo ſhall the Remainder we cs 
tion demanded. As by p the former Work you a 4 ere where 
mage fon (which is the ſecond added to theSine of angle C8. 
10 (which is the third Term) and from PE Tony from'r433 166; 
I Spalene, the Sine of the Angle BCA, which the fiſt Number, und there 
remaineth 2,403245, which is the Logarithmy'of 2533 is the Length of the fide 


required; 


To teſolvs the ſame Work by the Lint of Sines and Number, 


Youney work hr bopgt ii Gs, Re 
Nambers, on your Scale, the Proportion bein 

Therefore if you ſet one Foot of your Cot ph 4 yo in the Line of Sines, ind 
__ CY Rt oe Ee eu etied 
of 32 deg, 253 in the Line of N ay 0s A CPE 
' required, . 


—_— . Y; \< l : 
: a 4 . \ by Ol 3 ; » cm— BY " - 4 
I a. Ce edt = _ 4 


; þ, 
b - "oY 
- ou \ " 
— - I Lag LA at 
£ s p. | - YO 
82 rigonometry. 0 
. L l : 
- = 
*; 
\ mm 


Or oO IT -— 


Or otherwiſe, Exrend the Compaſſes from the Sine of 58 deg. >the Sine of 324 
in- the Lice of Sinesz tbe ſame Extent will xeach from 405 in the Lineof Numbers; yy: 
+ CASE: Ul. 7 he Baſe andrbe Angle at the Baſe given, To find the Hypotbenaſa, 
N the ſame Triangle AB C, let there be given (as before) the Baſe A B 40g Foot, ab{ © . The 
the Angle ABC 32 deg. and {ct it be required to find the Hypotbenula BC. Now Niles © 
becabſe the Angle CBA is given, the other Angle B C A is alſo given; and thepig W in th 


, 
o 
« 


As the Sine of the Angle B C A 58 deg. — 9928446 

To tbe Logarithm of the Side 405 Foot —— _ —— 2607444 

So is the Sine of the Angle C A B go deg- —IC 20008 

TheSom of the ſecond and third Number, added ——_— a 

To the Logarithm of the Side B C —— — — — ——2,67 90 
The Number anſwering to this Logarithm is 477 z and ſo many Feet is the 


thenufa; 
By the Line of Numbers and Sines. 
Extend the Compaſſts from the Sine of 58 deg. to 405 in the Line of Numbers ; the 
ſame exrent will reach from the Sine of go deg. to 477+ in the Line of Numbers ; af 
that js the Length of the Side B C. ' Or you may extend the Compaſles from the Sinef 
$58 deg. to godeg. the ſame extent will reach from 405 to 477, as before. : 


CASE Ill. The Hypothenvſa and Angle at the Baſe being groen, to find the Perpendicale; 
Fe the ſame Triangle let there be given the Hypothenuſal B C 478 Feet, Poles, Mila, 


or Leagues, and the Angleat the Baſe CB A 32 deg. to find the Perpendicular CA 


RE SA2 godes —nrnmnnmnnlnnnne too co 
Is to the Logarithm of the Side B C 478——— 
So is the Sine of the Angle CB A 32 deg, 
NIN IIE KERR Cagyen— — ———12,40363} 
N an to this Logarichm is 253, and'that is the Length of the Si 
CE En Es Dn Mes nny 
third Terms are added the firſt is eaſily from it, by ing the 


NEXT left as you ſee in the Example; and © the reſt is t br © detweer 
rg an as : _Y | 
= By the Line of Sines and Numbers, | 


Extend the Compaſles from the Sine of 90 degrees, to 478; the ſame Extent 


reach from the Sine of 32 degrees, to 253. Or, extend the Compaſſes from the $ 

of 90d to the Sine of 32 degrees z the ſame Extent will reach from (IL 47 

and that js the Side CA. © dara let — 5 
CASE IV. The Hypethenuſal and Angle at the Baſe being given, To find the Baſe, | 


Et there be given in the Trianglethe H BC, and the at the Baſe 


| fr moghet parked ting nn C A the Complement of the other 
degrees : then to find B A, the Proportien is oy. 5 


: 


y 


"Ry 
_—_— 
_ 
FF x 


Le. A — 


PFY 


Gap. 


" So is the Sine of the AngleA CB 58 —— ——— 


The neareſt Number anſwering to 2, 607848 is 405: and ſo many- Foot of Polet; 
+ Miles or Leagues i the Baſe AB. p | 
Y 1a the Art of Navigation, we may call one of the Sides, as A. B. the Long, or Me- 
"'YJ xidian Diſtance 3 the other the Difference of Lat. as C. A; and the rpponsee te 


Diſtance, as C. B. 


By the Line of Sixes and Numbers, 


The Angle given, as before, extend the Compaſſes from the Sine of 90 deg. unto 453 
| Extent will reach from the Sine of 5B deg. to 405 inthe Line of Nieiters.” . 
-Or, Extend the Compaſles from the Sine of 90 deg. to the Sine of 58' deg. the ſame 
Extent will rezch from 478 to 405, which is the Length of the Baſe A, B. 


CASEY. Lt the Prrpendis ular by the difference of Latitude 253 Leagnet, and the 

"# C,S. W. byW. 1 deg. 45 min. Weſterly, or 58 deg. Lit it be given to find the Fypo- 
thenuſal or diſt anos wpon the Rhomb, 

the Perpendicular or Difference of Latitude 253 Leagues A C be , and the 
Angle at A CB, S. W. by W. 1 deg, 45 min. Weſterly, or 58 deg. :Thenby conſe. 
ence.the Angle A BC, or Complement of the Romb is alſo given 3 taking it out. of 
& go deg. then the Hypothenſual may by found thos. 


As the Sine Complement of the Rhomb 32 deg. the Angle at By ——=g,7 2421 O 
Is to the Logarithm of the Difference of Latitude 253——=——12,403121 
So is the Sige of the Angle or Radius 90 deg. — a —— 1, 0,000000 


To the Logarithm of the Hypethenuſal, or Diſtance. ſailed, 471———267897t 


the third place, I therefore only pat an Unite before 'the Term, and PLIES 
oY Term, and the remainder is 2,67891 i 3 the abſolote Number anſwering theretines 
W478, the Side required. | > | 
418 I? Xtend the Compaſſes from theSine of 32 deg. to 253 deg+ the ſame diſtance will reach 
d fromthe Sine of go deg. to.477 the Hep rogglped 1ia 4, 
te Or, tlic diſtance between the Sine of 42 deg, and go deg. will be equal to the diſtance 
ith between 253 and 477, and giveth the Side required. yd a1 
BcasE vi The Hypethenuſal or diftaxce Sailed, and the Perjentival# it dif ercice of La: 
tiade given, To find the Kbomb or Angle A B C. | 

the foregoing Triangle, there is given the Hypothennſal or diſtance ſailed; C B 
he Leagues, and "mn 3 Leagues, the difference of Latitude, and ic 
required tofind the Angle ABC, the Rhomb between the South and the Welt. 


As the Logarithm of the Hypethenuſal C B 473 Leagues ——=-———2,679428 


— c— 


Baſe ls tothe Right Angle of Radius 90 deg; CA B-— —_— —— 10000000 
0 98 _ Solis the Logaruhm of the Perpendiculac 253 GA —— —,}t 
F To the'Compl. Sine of the Rhomb,or Sine of theAng.A BC 31d. 57 1.9,72369 3 
The neareſt Logarithm anſwering to 9,723693, is the Sine of FL deg- 57 min. which 
I lednfted from 90 deg. there remains the Angle of the Rhomb 58 deg 3 min; or SW. by 
W. 1 deg. 45 min. Weſterly, 
3 By the Line of Numbert; | 
$17 Xtend the Compaſſes froth 478, to the Sine of 903 the {ace diſtance will teabhi 
9 from 253, to the 32 deg} fete. Y 


25% 


. 


®  Tothe Hypothenulal CB 49b——————————674 


To the Logarithm of the Baſe AB—— — PAL 1; - ——ab03 . . 


fere becauſe the wn or ry, of or go deg. the Radivs, and come#in 
an 


Pp - Wy” 4 
= 
| 
JOK". 
. 


— 


K, m_—_ — Txt the Conialſes from 478 to 253 the ſame Extent will reach fromab es 
os ebing of 32 deg. fire, which is the required Angle A B C, and the 
« ment of the Rhomb. " 
oof ASE VII. The Hypothenuſal, and the Parallel of Longitude given, To find the Bhi 
| led. w | 


or Courſe 


N the foregoing Triangle there is given the Hypothenuſal or diſtance ſailed, CB $ 
I __ Te Parallel of Longitude or Baſe 405 Leagues, to find the Cow 
or ſailed, or the Angle A CB. 


As the Hypothenuſal or diſtance ſailed 478 C B— — .Þ 


To the Right Angle C A B Radins or Sine of 90 deg —— ——— —— 10,00 
So is the Parallel of Longitude, or Baſe AB 405 Leagues m—_—— 1,26 


To the Sine of the Angle of the Rhomb or Courſe ſailed 57 deg. 55- 
min. or $. W. by-W. 1 deg} 49 min. Weſterly, —————— 


By the Lines of Sines and Numbers. 


Xtend the Compalles from 478 in the Line of Numbers, to Aa Sine of 90 C 
Ewan ſame Extent will reach from 405, to the Sine of bh Je 
Or, Extend the Compalſits from 478 to 405; the ſame Fog will reach fror 
Sine of 90, tothe Sine of 58 deg. fere, A C B, the Angle of the Rhomb or Courſe (a 
which was Ins. | 


"CHAP IV, Of Oblique- Angled Plain Triamgles. 
CASE L Having twe Angler, and a Side oppoſe ro one of them, To find the Side 


_ the other. 


N the Triangle Q, RS, is jven the An Q SR, 25d. 3o m. and the A 
Fs 20 m. and the Side © S, Pu. ph Nod in bs goquired 0 find the 01 {tc 
K play my that in Oblique-Angled Plain Triangles, as well as in Right Anglet . 
| - Sides are in proportion 602 to the other; a the Sine of the gages appoite thoſe ” a, 


« © 


As the Sine of the Angle QR $ 45 deg. 20 min. ——— 9,85 ; 


0 % 
Isto'the Logarithm of the Side O $ 305———— | ,4340 
$0 the Sie of the Age QS Rog deg. 30 min. 9,633] 


The Sum of the ſecond and third Terms 
The firſt Term ſabtratted———— 


To the _ 5 $2) 
The neareſt þ anſwering to Log.is 184.3, and fo many Feet is the Side Q 


the Line of Sines and Numbers. 
He Line of Sines and mnners 28 reive ths Ning 
Ke eg as in the other before. For if 


deg, 20 min. to 305 F ſame d pt yo edn, 
194 hag and ſo much ivthe Side ©. R. "0 | 


Or, Extend the Compalles from the Sine of 20 why deg. 3o thin, 
Rees Etence will reach from 305 to 134, the length Se Side ioquired. wy 


Wit manner if he e AngleR QS, A 6 10 min. Angle. Ts SS 43de 
min. and the Side Q $ 305 Foot, had berg given, and the FT RS &, 
S+ of Work had been the ſame : For, aa IG Ui we 


Be Sine of the Angle Q.RS 45 deg, 20 min. _ —_— 


—w—m—m—m— —— 


Is to the Logarithm of the SideQ.S 305 UPI 5 
.,.50 is the Sine of R Q'S 109 deg. 10 min, (or 70 deg. 5: <o-tmh tain. )— —_— 


The Sum of the ſecond ant third -akacreagbl — "REY 


PRA + +0 


The firſt Term ſubtrated—— — | — —9851997 


. - 


> To the Logarithm of the Side R$ 40g ———— mmm 2.607336 


xoulll - The Abſolute Number anſwering to this Logarithm is 405,and ſo much is the SideR 5$. 
ow. "by 1a this Caſe, becauſe the AngleRQ Sis more than 90 eg. you mult therefore take 
| the Complement thereof to 130 deg, {o 109 deg. 10 min. being taken from 180 deg. there 
ins 70 deg.' 50 min. whole Sine is the ſame with 109 deg, 10 min. And ſo you muſt 
work with all Angles above 90 deg. 


By the | Line of Numbers and Sines. 


> Xtend the Compaſles from the Sine of 45 deg. 20 min, to 305 Feet, the ſame diſtance 
4 will reach from 70 deg. 50 min. to 405. 
Or the Compaſſes extended from the Sine of 45 deg. 20 min- to 70 deg, go win. the 
"lame —_ will reach from 30s, to 405 in the Line of Numbers, which is the Side 
RS requir 


CASE II. Two Sides and an 2 pv Rae EO To find the Angle opps- 
ſite to the other. 


IN the ſame Triangle let there be given the Side Q'S 305, and QR 185 Feet, together 
with the Angle Q SR 25 deg. 30 min. 30min. and let it be required to find the Acute 
Q | oy eQRS. The Proportion is, 


IT 
” 
e ia 
F 
w., 
, 


—— 


— -4 


: As the Logarithm of the SideQ R 185 — DD OE; 2,267 173 


”  Isto the Side of the Angle Q S R 25 deg. 30 min.——— 9.633984 
$o is the Logarithm of the Side Q, S 309 —— - - —2,434299 


' The Sum of the ſecond and third Numbers _ —}; 
The firſt Number ſabtrafted from the Sum— — ——— 267172 


+ To the Sineof the AngleQ R $ 45 deg. [3 Nin, 4d immer 9851111 
The neareſt deg. anſwerin to this Sine is 4 deg. 13 min. which is the Angle required 
HQRS, If the Angle cequir had been it would have been 134 deg. 47 min. 


By the Line of Sines and Numbers. 
Ktend the _—_— from 185, to 25 30 min. the ſame diſtance will reach from 


£00 to 45 deg. 13 min. the Angle 
<—do Y be Compal rom 1 155, to305z the ſameextent will reach from 25 deg; 
yon, £045 dey 13 min. as before 


CASE III. Having two Sides, and the Angle contained between them given, To find cither 
of the other Angles. , w_ 


þ the ſame Triangle, ſuppoſe there were given the Side R $ 406, and the Side R Q: 
185, and the Angle comprebended by them, namely the Angle a R, 45 deg; 20 min. 
and it were required to find eicher of the other Angles. 

Firſt, Take the Som and Difference of the two Sides given ; there Sumis 591, and 
their difference is 221. Then knowing that the three Angles of all Right-lin'd Triangles; 
areequal to two Right Angles, or 180 degs (by the JU Theor: of Chap. 5 Ther be: 


4 of 
V; 


- p - ® 


_ > - > os 4 


- oi; Sq 6 w_ f x 1 | 2. = P - 8 s - —_ p \ 0... 
py. . "7 ; A {4 y : k FERN Ys 
_— - .  # 
: y 4 
p - . >. as «4 ob J 
V mo. W- 7 > od Þ ». 5 - T2 _—_ » 
4 _ = 8 _—_ p 

| T rigonom . * of y k [ 


Angle QK being 45 deg. 20 min, if you ſubtra®t thi "The 


ore th Angle from 180 > 
"= will be 134 deg. 49 min. which iothe Sum of the _ —. a 
and S; the balf thereof is 67 deg, 20 min. as d 


The Side K S——406 Paces. 
The SideR Q— 1385 Paces. 


Ten rf Rodin 

The Sum and Difference of the Sides being thus found, and alſo the Half-Sum of the 

two utiknown Angles, the Proportion by which you muſt find che Angles ſeverally is," 

As the Logarithm of the Sum of the Sides 591 —=— ——2,771 587 | p. 
Is to the of the difference of the Sides 221-——-2,344392 


© Sos the - 7 ogy Yor of the two voknown * Rock 


The Sum of the ſecond and third Number — 12,723605 . fag 67 0 
nm—_— an (| 
The albtniniber fibcratied from the fam—noommn—ccgtrate nt 


IO9 19 
The Tangent of 41 deg. $0 min; — — ——— 
Which added to the Half Sam, makes Log deg, 10min. Greater Angle. Angle 25 X 


The greater ofthe Angles required, : 
Sobtraft min. fi » Leſſer Angle | 
— ef fo yer Gd 


By the Line of Tangents and Numbers, 


Pi ied ihe Compates from the Sum of the Sides 591, to the difference of the Sides! 
2211 the ſame Extent upon the Live of Tangencs will reach from 6 =, ns 
theHalf Sum, to the Tangent of 41 deg: $0 min _ 7 00-20 ny 
CASE IV. Toe Sides andebeir Containing Angle given, te find the third Side: 
"oo nn Lees Promeng RQ 185 Paces, and the Angle at R 45, deg. 207 


By the 10th Caſe, to find the Side QS. 
Asthe Sum of the Sides given RS and RQ 991 Parer=———————zi5 


Is in/proportion totheir Difference RS and RQ 221 o————————_—_—_— 4429. 
So is the of the Half Sum of the 4 - hou 
emo oppolie Angles Qand $ uaknomn Þ #7 degrees 20 Minutes: | 270 9 


— {_ | 
To the Tangent of ——————————z Gegrees | | 
Which added to the half Sum — + 7a Sano Ext 
An emmy J1i4zsS 


gives the greater Angle at Q required—109 — 10 


Wore CIO 


( 


A EO ONS 
b » F 
*- 1 4 #Y 
| — - _ 
£ » = 
* 


yay "Then fay, As the Sine of the Angle found 109, or 70 deg 50 min-—— - 9975233 
tal - wc. REAP ap: 
" 15 in proportion to his oppoſite Side R'S 406 Paces ———24608526 
mh, $ois the Sine of the Angle given at R 45 deg: 20 Minn ———8y97 
0 To his ſite Side required, QS 306 Paces fere — 4,60; 
20 The Logarichm of the Side required — —— St MY 
þ ; By the Line of Sines and Numbers, to find the third Side. 
- WH Fxtend the Compaſſes from the Sine of 70 deg, 5o min. to RS 406 Paces ; the ſa 
\ the extent will reach from the Sine of 45 deg. hor tothe Side 305. FR 
5... 


Or; Extend the Compaſits from the Sine of 40 deg. $0 to the Sine of a5 tleg; 
20 min- the ſame Diſtance will reach from 406, Love 3 a4 which is the Lever 
Sde Q'S, which is required. 

CASE V. Three Sides of an Oblique Triangle bring givev, to fiad the Angles: 


*" 
 . 
. 
- 
-- 
- - , 
4 w 


N this Triangle SQ R, let the three Sides known, 
| The Side $ R——— 406 
The Side $S Q ———305 % 
The Side QR i135 
And it is required to find the three Angles; 
Y Toperform this, you maſt firſt let fall a Perpendicular from the Point Q, upon the 
MW $deRS, which you may doby ſetting one foot of your Com in the Point ©, and 
"MW open the other to the Point R, draw the Arch RE, and divide the ſpace ER, into two 
TY equal parts 3 and ſo the Perpendicular will fall upon the Point B. 


To perform this by Numbers, mY 
As the greater Side or Baſe S R, 406 ———— ———————,6085:6 
To the Sum of the two leſſer Sides 490—————— ———2,690196 
BY Sisthe Differenceof theſe two Sides 120moom__—————— 2,079.8 
de Tothe Part SE (cut off by the Arch RB B) 145 —————— ——4,769377 
—_ 2,608526 
; v 2,160851 


Y This ſubtracted from the whole Line 40s, leaves for the part within the Arch 261 5 
the half chereof is 1303, which is the Place B where the Perpendicular will fall, reckon- 
from the Angle R 3 and by this Perpendicular you bave divided the Triangle inco two 
T. kt Angles, whoſe Sides are known : For KB being 1302, ſubraed from the whole 
Y LineS & 406, leaves for the remaining Part 275;. Now having thoſe two Sides of the 
2, Triangles, and the two firſt given Sides, 304 and 185, being the two 
thereof, you may by the oppoſition of ſides to their Angles, (ain the + 
ht-eogled T riangles) find the required Angles. - | 
By the Ling of Sines and Numbers, 

Extend the from 406 to 4903. the ſame Diſtance will reach from-420; to 
I 145 SE Leagues, the Side required. 
CHAP.Y. Of the AﬀeFion of Spherical Triangle, 


' A Spherical Trianyle is deſcribed on the ſurface of the Sphere. ISS 
hen The Sides of a Spherical Triangle, are the Arches of thres great Clrcles of the 
'| Sphere, mutnally intetfefting each! other, 'A 
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© At rcle divides _—— e Sphere into two equal parts. ' 4+ 8- 

Pe” 5 red. a Spherical Triangle, are meaſured by an Arch of *a great Circle ints.#- 
feting the containing Sides at Right Angles, whoſe Pole is the Angular Poinr. , 


ASE 


+ The Sum of the three Sides of a Spherical Triangle are leſs then two Semicircles, 
The Sum of the three Angles of a Spherical Triangle, are greater than two Right Aſi, rad 
Spherical Triangles are elther Right-anglod or Oblique © der 
Spherical Triangles are eit ight-angled or Oblique-anpled. —_— 
A Right-angled Spherical Triangle, is that which bath one Right-angle at the leaft.; 
An Obli Spherical Triangle, is that which bath never a Right- Angle, 
In a Right-angled Spherical Triangle, the two Sides contajoing the Right Angle wil 
called Leggs, and the Side oppoſite ro the Right Angle the Hypothenuſe. b 
In a Right-Angled Spherical Triangle, the Oblique Angles are of the ſame kind wiki: 
their oppoſite Legs : that is, if either of 'the Legs be a Quadrant. the oppoſite Al + 
is a Right Avgle 3 if either of: the Legs be leſs than a Quadrant, the oppolite Anglewll 52. 

Acute3' and if cither of the Legs be greater than a Quadrant, the oppoſite Atg\ell ** 
In a Right-angled Spherical Triangle, if both the Legs be of one kind. that is bl 
or both leſs than a Quadrant, the Hypotbenuſe is lefs than a Qpadrzant; þ 

8 the Legs be of different kinds, the Hypothenyuſe is greater than a Quzdrant, and if 
E- _ rants, the ares alſo a Quadrant. 2 
bt oo rc Spherical Triangle is either Acute-angled or Obtuſe-argled. 
| ' An Acute-angled _— Triangle, is that which hath three Acute Angles. "#S-$ 

pher1 


An Obtuſe-angled cal Triangle, bath all its Angles either Obtuſe or mixt; au 
Acute and Obtuſe. | | 
The three Sides of an Acute-avgled Triangle, are each of them leſs than Quade! VI 
In Spherical Triangles there are 28 Caſes, 16 in Right-angled Triangles, and 12 
Oblique-angled Triangles. | 1Þ kk 
CHAP. VI. Containing the pefirine of Right-dbyled Spheried Triengler, Þ& To the 
CASE I. The Legs given, to find the Hypothenaſe. 3 4 
As Radins, Y wſe 
To the __ Compl. = ano) of the Legs, f 
So is the Sine Compl. © other , A 
| Tothe Sine Compl-of the Hypothenufe required. 1 rn 
C Example. *F Soist 
In the Triangle-A B C, there is given; "Y Toth 
A ES _ 4 
, BC 51 32 jo A C required: " iq» 
" y The Operation ' AzRa 
. 43.08 To th 
As Radinge—e tro. comm _ "_ ——_— ce——_—_—_—_——_ 7 Ce $0 i 1 
To Sine Compl. A B 6 deg, 07 min. ——— 
. 0 07 — —— —_— 
So is Sine Compl. BC 51 32 ch——_ ad — —— CG 
To Sine Comp. A C 71 TY —rm—— w—_ —— —— peg As R: 
ſ Toth 
CASE IL The Legs given, to find ons of the Oblique Angles, 5774 of : if 
Radi The Propertion. * F. Toth 
Hy Toes of the adj ; WO] CASE 
jacent ) . Sub 4 e's! ven 
So is the Tangent of theo Leg : | 4's Y 


i To the Tapgent Compl, the Angle required: = ©. i} aa 


Sq JR th 26 ah. tn the _ _ 


ap. V. T rigonometry, TT 


ASE Il. one of [EM and an adjacent Ang le being yiveit, tt in bp 
The Proportmon. 4 


2 


As Radius, 
Tothe Sine of the adjacent Leg: _ 
is the Tangent of the adjacent Angle: 
IF To the Tangent of the Leg ſought. 
ml CASE 1V. Oncof the Logi and an adjacent Angle being given, to find the Hypothenaſe, 


The Proportiom 


i: Radius, 
F To the Sine Compl. of the adjacent Angle ; 


A $0 is the Tangent Compl. of the adjacent Leg ; 
To the Tangent Compl. of the Hypothenuſe required. 


\SE V. wadd the Legs and the adjacent Angler being given, to find the oppoſite Anglx: 
The Proportion. 


| Bo is Radins, 
To the Sine Cornpl. of the adjacent Angle ; 
\$0 is the Sine Compl. of the adjacent Side ; 
'Fothe Sine Compl. of the Angle required. 


VI. The Hyporbenuſe and one of the Oblique Angles being given, to find the adjacent Leg, 
The Proportion. 


? 


As Radivs, 

To the Sine Compl. of the given Abgle ; 
$0is Tangent of the Hypothenuſe ; 

To the Tangent of the Leg required. 


ASE VII. The Hypothenuſe and one of the Obliqus Anglet bring given, to fd the Lag p 


poſits 10 the given Angle. The Projertics 

\ B AsRadins, 
"F To the Sine of the Hypothenuſe, | 
"FF $o is the Sine of the given 
[ "To the Sine of the Leg ſought. | 

C451 E vm. The Hypothenuſe and ons of the Oblique Anglet being given, to find the othed 

ue . 
The Proportiap. 


As Radios, 
To the Sine Compl. of the __—_— : 
op abs Tangent of the woes 
 Tothe Tangent Sb of the Angle ſought. 


CASE IX; aide Legs given, to find the other Lig. 
| The Proportion: 
As Radins, | on 
- To the Sine of the 


F $0 is the Sine Compl. 97  WOREY 
| To the Sine Comp]. of the Leg. required. 


MY CASE X. The Hypothenuſe and one of the Legt given, to find thi Huglt adjartht is thi 
ky given Leg. ©. 


The Proportion. 
h As Radius, ch 
bs the Tangent Com |. of the pn 5 


| $0 isthe Tan on y given Leg 
$F T6the Sine pl. of the Angle required: 


CASK $$, 


Einar in The Mypothennſe and one of the Legs iven, ts fad the Angle epforin 


oy 
gives It: " The Proportion. 


As Radivs, 
To the'Sine Compl. of the Hypothenuſe 


So is the Sine of the given Leg : To 
To the Sine of the Angle required. | $0 
CASE XII. onrof the Oblique Angles and oppoſe Lig being giden, to brig | 
Leg ; it being kyown whether the Leg "as The greater or te Ws then a Quad « To 
The Proportion. 


As Radivs, . p 
4 - To the Tangent Compl. of the given Anyley #1 
by | So is the Tangent of the givenLeg Wy 1 
' To the Sine of the Leg fought. y 


CASE XII. Oge of the Oblique Arles and the 0 f jr, to find the WM | #: 


thenuſe ;, it ; being kyown whether the Hypotbenuſe be ans bn or Bikes 4 faves ' 
The Proportion. ; 
As Radins, 
To the Sine Compl. of the given Angle ;, 4 
So is the Sine of the given Leg ; | +FUl. C, 


To the Sine of the Hypothenuſe required. | 
CASE XIV. One of the oblique gate oo ts fund the ate} 
Angle ;, it being known whether the rn gr podoage be aſc. 


. The Proportion. 
As Radios, 
To the Sineof the given Leg z 
So is the Sine Compl. of the given Angle z 
To the Sine of the Angle required. . 


CASE XV. Therwo Oblique Angles being given, to find the Hypothennſe, 
| The Proportion, 
As Radius, 
To the Tangent Compl. of one of the given ler; 


So is the Tangent Compl. of the other given Angd , 
To the Sine Compl. of the Hypothenuſe required. 


CASE XVI. The two Oblique Angle: being given, to find one of the Legs. 
The Proportion. 


As _—_ 
To the Sine Compl. of one of the given Angles : 
So is Sine Compl, of the other Bd poorer 
To the Sine Compl. of the Leg ſought. 


CHAP. VI. Containing the Deftrine of Oblique-angled Spherical Triangles. 


I. CASE. - Two ſides and an Angle age rb heyy to find the other 
ſite Angle ;, if it be known bark the required An lt: ew ful oh "96 

| The Proportion. 1:N 
As the Sine of the given Side, ah WE 7 We 
To the Sine of the given Angle oppoſite thereto z Jdngles | 
So'is the Sine of the other given Se, / qproquce 

To the Siue of the oppoſite Angle rcgired, | 

D Example, In the Triatigle ADE there is given - "'r , | 


AED. 29 $5 
I 34 ” D A Ertquired beiog acute. 


60 10 


; deg.mmin. a; Fs 
As the Sine AD 34 g9——- WY RAKE» 14h i LB _— 7 


To Sine A E D 29 go == —— T v ys 
# Go is Sine DE 60 10——— rome mmm nent nn _ 
p ; 
p- Z ToSiaeDA E 45  gguomermnnarhe meter een Sabha, 
| 9.877720 


BiCASE. Two Angler anda Side oppoſiti:th one of them being given, To find the other 
b " oppoſite Side, if it be known, whether it be greater or leſt than « Back ad, m 


Fa | The Proportion. 

, "Y. As the Sine of a given Angle, 

To the Sine of the Side oppoſite thereto z 
So is the Sine of the other given Angle 
To the Sine of the oppoſite Side required. 


+1. CASE. Two Sides and their cant ained Angle being given, to find the oppoſite Angler 
The Proportion. 


r thy » As the Sine of half the Sum of the two given ſides; ; 
| To the Sine of \ half their Difference ; | 
So is the Tangent Complement of half the contained Angle ; 
To the Tangent of half the Difference of the oppoſite Angles. And 


As the Sine Compl. of half the Sum of the two given ſides, 
To the Sine Complement of half their Difference ; 

So is the Tangent Compl. of half the contained Angle, 

To the Tangent of balf the Sum of the oppolite Angles. 


Then to the half Sumof the oppoſite, Angles, add their half difference, the Sum is 
8 | of the two Angles ſought : And from the half ſam of thCoppoſite Angles ſubs 
Riraft their half difference, the remainder is the leſſer of the oppoſite Angles required. 


IV. CASE. Tive Anghs wid the Side between them being given, To find the oppoſite Sides. 
| The Proportion. 


As the Sine bf half the ſam of the two given Angles; 
To the Sine of half their Difference ; 

So is the Tangent of half the Side between then ; 
To the Tangent of half the Difference of the oppoſite Sides. And | 


As the Sine Eompl. of the half ſam of the two given Angles, 
To the Sine Compl. of balf their Difference 1 
r 00M So is the Tangent of half the Side between them 3 
| To the Tangent of balf the ſum of the oppoſite Sides. 


*Note, That in the third and fourth Caſes before-going, if the Sum of the two given 

.Fides, or two given Angles exceed 180 deg. then take the Complement of thoſe Sides of 

Fhagles to 180 deg. ſeverally,inſtead of the Sides or Angles given z, and the Angles or Sides 
produced by the Operation, are the Comp). of the Angles or Sides ſought to 180 deg. 


F. CASE. Two Sides and an Angle oppoſite to one of them bei gion, To find the third Side 
* | if it be known thhether che Angle oppoſite id the other goven 5 Acts or Obtuſe, 
= 


= The P ropor t ton: 


Firſt find the Angle oppoſite to the ovher given Side, by tle fifſt Cafe of Oblique- 
agled Triangles 3 Then ſay, | A 


| 92, OO © Tirigonomeny. Book IH 


7 4g As the Sineof the Difference of balf the oppoſite Angier, 
| To the Sine of balf the ſum of thoſe Angles ;, ; | 
So is the Tangent of balf rhe Difference of the two given Sidgz z 0 
To the Tangent of half the Side required. 3 


CASE. Tao Angles and 4 Side te to one of them being given, To find the tha, 
VI Angle jf it be runs. "of the Side $45. to the other given Angle be greater or leſs by... | 
Quadrant. 


- 


The Proportion. 


Firſt find the Side oppoſite to the other given Angle, by the ſecond Caſe of Obliqus 
angled Triangles; Then ſay. | 

| As the Sine of half the Difference of the oppoſite Sides, . 

To the Sine of half the ſum of thoſe S:des. vl 

So.is the Tangent of balf the Difference of the two given Avgles; | 

To th: Tangent Complement of half the Ange ſoughr. Wo 


| Vit. GA SE. Two Sides and an Angle oppoſe to ne of them bring given, To findthe comay 
rd Angle; if it be known whether the Angle oppoſite to the other grven Side be Acute or Obraſy, 
: The Proportiop. ; 
Firſt, find an Angle oppoſite to the other given Side, by the firſt Caſe 3 Then ſay® 
As the Sine of half the Difference of the two given Sjdey ; vy 

To the Sine of half the ſum of thoſe Sides. 


Sois the Tangent of |balf the Difference of the oppoſite Angles 
To the Tangent Complement of half the Angle required. 


- VII: CASE. Twe Angles and « Side oppoſite to one of them being given, To find the Interjs : 
cent Side ., if it be known whether the Sidg oppoſite to the other given Angle, be greany or bſi 
than a Quadrant. 

Firſt find the Side oppoſite to the other given Angle, by the 2d Caſe ; Then ſay, 


As the Sie of half the Difference of the two given Angles, 
To the Size of half the ſum of thoſe Angles 1 

So is the Tangent of half the Difference of the oppoſite. Sides ; 
To the Tangent of half the Side required. 


IX. CASE. Two Silles and the contained Angle being given, To find the third Side, 
The Proportion. 


FETTTTTENTRSA 


my 


* | od oy f 

| 0 the Sine Complement of the contained Anzle; 
So is the Tangent of the leſſer Side, wang 

To the Tangent of an Arch, 


| t 

If the given Hngle be Acute, ſubtratt this Arch from the greater of the two given Side. 

I bor if the Angle be Obtuſe, ſubtraRt it from the Complement thereof to 180 deg; 
= and note the remainder- Then ſay; þ 


; As the Sine Complement of the Arch found, 5 
.Tothe Sine C of the Remainder 3 | 
So is the Sine Complement of the leſſer of the contained Sides. = E 
To the Sine Complement of the Side required. oY: 
X. CASE. Two Anglts and the interjacent Side being given, To find the third Angle; 4 
| The Proportion. vol 
1 As Radias, #f 
At To tbe Sine Complement of the interjacent Sides, 
; m 5018 the Tangent of the leſſer of the two given Angles; ; 
E: To the Tangent of an Arch, 
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_— OT ————_—_—_T_—_— jonas | acn gp 20 PT nes os 
"YI if che interjacent Side be greater than'aQuadean tt» Are feed Hom whs 
\ Þ} greater of (the given Angles, bur if it be 16 than a nt, ſubtratt it from the Com- 
? plement of the ſaid Apgle to 180 deg, and note the Remainder, Then ſay, 
| b As the Sine Complement of the Arch found, - mY yo 
thans So is the Sine Complement of the lefſer Angle, 


To the Sine Complement of the Angle required. 

Xl CASE. Three Sidgs given, Þ find as Angle: 
| To perform this Caſe by the Logarithms, tals the folowing DireGiam 
| Firſt ſet down the two Sides containing the required Angle; and then the Side oppoſite 
thereto z add the three Sides together, and take the half tum thereof from the balf ſan 
the three Sides + ſubtract the Side ſite to the Angle required, aud ſubſcribe the 
ainder. Then ro the Complemient Arithmetical of the Sines of the containing Sides 
addche Sines of the half ſam and remainder , half the Sum of theſe four Logs, 

is'the Sine Complement of half the Angle required. 5 


XIl CASE. Three Angles being given, To find @ Side, 


/'To perform this Caſe, take the Complement of the greateſt Angle to 186 deg, whicli 
& inſtead of that Angle, then ſet down the two Angles adjacent to the required Side; 
and then the Angle oppoſite thereto; add theſe three Angles into one ſum, and take the 
half thereof, from this half Sum ſubtraQt the Angle oppoſite to the required Side, and 
{bſcribe the remainder. Then to the Complement Arjthmerical of the Sines of the two E.- 
wacent Angles, add the Sines of the half ſum and remainder; half the ſum of theſe ”_— 
ſtor Logarithnjs, is the Sine Complement of balf the Side required. «£5Þ 
- Only Note, That if the greateſt Side of the Triangle be required 5 This Operation 
produces the Complement thereof to 180 deg. 


The End of the Third Book. 
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The Fourth Book. 


CHAP. I 
\ Of Sailing by the Plain Chart, and the Uncertaintics thereof. 


HE Art of Navigation, is a Science direfted by many Rules toSteer a Ship 
' through the Sea, from the one place to the other ; and may not improperly 
' be divided intotwo Parts z namely, the Common, and the Artificial Naviges 


The Common Navigation requireth the Uſe of no Inſtruments but the Compaſs and 
Sounding-Lead, as chiefly con in Praftice and Experience in the knowledge of 
Lands and Points, how they lie, .and their Diſtance one from the: other, in knowledge 
of Depths and Shoals, and Yarieties of Grounds, the Courſe and Setting of, Tides z 
upon what Point of the Compaſs the Moon makerh High-Warter in -each ſeveral place, 
and the like» which muſt be knowh partly by the Information of Skilfal Pilots, and la- _ 
fruQions in Books for that & but far better by 4 Man's own Experience: *, \ 

The Artificial Navigation uſcth, beſides the foreſaid Com Practice, divers other . 07.” "N 
| 1affruments and Rules, which they take from Aſtronomy and Colmography. It is there- 8 

* fore needful that thoſ: who take charge of any Ship or- Veſle] 10-this-part of Naviga- be 

tion, be firſt and chiefly well inſtrufted in the principal Points-of the-aforeſaid Arts 3,4 24 
that is, know the Order and underſtand the Diviſion of the Sphere: of the World, and* 
tbe motions of the Heavens z together with the OY or making and uſe of Joſtru- © - 
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from bo the Ship ſuppoſed to be near the Shore, the Command le 
ONT CAT. Ptgneny hon the Land or Os 
hats, nou He thaz comes neateſt the Truth is fi 
et Reckoning: Na ments that have ſcarce been able'y 
have gobe nearer the Truth than the beſt Artiſt in the Spy 
Conderful mite (to my Knowledge) inother Voyages. - « 
«deds, in the and took our Reckoning from Lada 
; and in the Shi welve Prattirioners that kept an dec 
| hen dept by he Pais" Chert, and-1ay fel wade uſe 
Wright's Projetion. _ When we came inThe Latitude (which was 400 Leagues From 
every Man was ready to give his Judgment of his Diſtance off the- 4 it, 
y all fell wonderfully ſhort of the Troth ; for he that ſhovld have-had thats 
was ſhort, and moſt of all the reſt was 268 and 250 Leag 
was an excellent Artiſt aboard rhe Ship was 240. But byhe Ret 
Eo Area Chart, there wanted but three Leagues ſhort of the true DN 
ance 


from thence to Yir ng £2 they_ alſo fell ſhort, by the ſues | 
jart 90 ; and thoſe that were adviſed 
it t9-comme but 4 or 5 Leagues ſhort of the Cape of Yr, 
hotne, they got their Credit again, coming all within 35 Leap 
t the Shore. ; 
we findthat there is near 180 Leagues difference Error, between the Meridian d 
ng, much more in the = rad hn. doko Charts about 6 
berween C ape Fortana, South Cape of Anian. it 
partly 'to the uncertainty of the Longitude, and partly ants, " 
Plain Chart, -— bd byi it, which makes ſome Places nearer than they are, and « 
wore il tas hy ors 0 ſcituated much out of -their true Cor 


many times commit great Errors in bad Steerage, and carelcs « 
I have known many Sea-men when their Trike at Helm hat 
Log bore, they have told the Maſter or his Mate, they have it of 
wW, the Courſe 3 befides, the Points of the Needie or Wyerst 
the Load-ſtone, are ſubject to be drawn aſide by the Guns in the Sreerag « 
near it, aw =po5 mY and bub not _ _ mp4, (fc and < 
| obſerved by a Azim mpa a one 
a, by which ſurvey Land in the following Treatiſe :) ſd the Vari; 1 
allowed. - 
there is 2 


Limebenſc, for the findi 
rx fondo hr) ks fac 


' This difference at muſt needs ſhew the uncertainty we 
times the Ship is carried hi 
be diſcovered by their Ripplings, as 


TH 
2 307 
Hehe 


theE. S. E. about the Wei n wo 
to the Weſt Indies ; but thore eſpre 


© to Barbadbes. 1 went out of ae Par 
to the Eaft-Inaies, and « Gucch Ship #0 a" 4 ſe 


w. 


» 3 
. WY 


, 
« -» as - —_—_—— 1 - {as ——— ” Aa 
"OE" dw (4 at hs __ . 
H—— * ” "_ % ” ' \ Th 
. = : *. 
#dot 4 x fr 
+ 1 , "4 4 


the Haders's but intended not to ſee it that V ; 


- Leggues, 2nd ſome more to the Weſtward of ther Meridiaa-of the Adaders's': Bor bein? 


| Latitude nearit; we efſpicd the Land z and being becalm'd; drove withthe 
we Eaſtern wy of arvtine I and the Defarrs or Roi 
#from that cad. I compared Reckoning, wi aboard each Ship that account, 
ed ſome 30' Leagues to the Weſtward of the Ifland ; and Trey as in five 
made befare that way, knew by experience there is a Current ſers ſtrongly gear' 
E.'S. E. Bcſides ſeveral $ of Londen and the Weſb-C have milt ir, 
inſtanceth, That one of good repute, failing oot of Holland, wit & rote. | 
+ How we brep aur ng. , The Grit and moſt uſeſul Queſtion in\ Navigation, - is this ; 
the knowledge of the Rhomb or Courſe you failed upon, and the Diſtance of Miles or 
Leagues that you faited thereon, to know your difference of Latitude and Longitude 
; . mach-you are Northerly or Southerly in reſpett of Latitude, or Eaſterly or 
in reſpe& of Longitode. ) This is the ordinary'manner of keeping of 
by moſt Maſters 'and Mates, of the Ships Way 3 ' which "is calted the Dead 


to keep ths account, rit you ce, That the knowledge of th Rhomb they ſailed, 
eithe 


ſed to be bad off the Log-Board, 1 the Compaſs by which we 


; __ r doth, or ſhould ſhew the ſame exaQtly ; and ſo you haverthe Diſtance in 


and nes, put down every balf Watch upon the Log-Boards. - Therefore we 
Hr gear and reſolve it by the Ttaverſe-Table following, and alſo by the Tra- 
Scale in the fifth Chapter of the Tecond Book. - (t have hew'd it by the Synical 
ant already in the ſixth Chapter of the ſecond Book.) And we will refolve it al- 
the Artificial Sines and Tangents on the Ruler, and the Tables 'of ithms: 
w this, never any ſteer'd at Sea, nearer than to half a Point ; and'that there are 
Jalfs nor Quarters marked on the Compaſs Chart. f | 
M The firſt Propefition. Queſtiant of Sailing by the Plain Sea Chart. _ 
L Sailing 57 Leagues upon the fifth Rhouh, How much ſhall 1 alter my Parallel of Latituns 
F E Angle that any Polot makes with the Meridian, we call theRbomb ; but the 
|  Aoglethat it makes with any Parallel, is called the Complement of the Rhogb. 
every Point of rhe Compaſs: there anſwers 11 deg, 15 min. therefore the 5tii 
Rhomb from the Meridian tnakes Angles therewith of 56 deg. 15 rin. tamely, S. 
ty W. S.E. by E. N. W. by W. N. E.by E. whoſe Complement, 33 deg- 45 aiin. is 
tht Angle of the ſame Rhowb with every Parallel. | #71 od | 
Abe? ſel from A 16D, S. W. by W. $7 Leagnet, 1 detmand the difference of L,atitids E A; 
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- 4s in this Ex ample 
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ting, 1 find 31; 67 over N.S. in the Foot y andjin 
you ſee in the Table: 
of a League; Andif it were required to 


11 - 


| Goppany, - and one of Plymenth for the Ifle of Mgy : wept Company _— wire | 
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By the Tr averſe-Seale, :*h 


| |xtend the Compalſs in the -Line of Numbers, from the end of the Line + - 
North South 57; the ſame Diſtance will reach from 5 Points to 31, and about +7 ig 
Line of Numbers. | | 
By the Artificial Sines and Numbers on the Ruler. 


. "Extend the Compaſſes from Sine go deg. to 57 on the Line of Numbers ; the {ai 

ſtance will reach fromthe Sine Complement of the Rhomb, to the Difference of ical 

By the T ablerof Artificial Sines and Numbers by the 4th Caſe of Plain Right-anyle 5 
As the Radius, or the Sine of go deg,— od mn n——am 0,000 


? 


Is to the Diſtance run 57 Leagues A D——— —— u735 
$0 is the Sine Compl. of the Rhomb at the Angle D. 33 deg. 45 Min--—— 9.7 44% 


To the Difference of Latitude required A E 31 Leagues -————1,50%1 
In like manner you may find the Diff. of Lat. for any Diſtznce run upon -any py 
of the Compaſs. 4 


Il. Sailing 57 League upon the foſt Rhomb, Hits for am 1 diparted from the Meridias of 
Place from whene Tata? be 


By the Traverſe-T able. 


This Queſtion was anſwered in the laſt Example, and found oyer E. W. to be: 
and :4*, In like manner you may find the Diff. of Lat; and 


Deperture row 
ian, for any Diſtance run upon any Point of the Compaſs, which is 'the uſe: 
that Table. l 


By the Traverſe Scale. fi 
Extend the from the end of the Line marked Eaſt, Weſt,to the Diſtan S 


$7 Leagues, then put one Point of the Compaſs on 5 Points,+in the Line of Eaſt and We 


By the Tables of Sines and Number; by the third Caſe of Plain Right. angled Triangles. 
As the Radius or Sine of 90 deg, — - | 


Y C— 
Is to the Diſtance run; 57 Leagues A D —— ——— 1.755 
$0 isthe Sine of the Rhomb 56. deg, 15 min. the Angle at A 


— 


To the Departure from the Meridian to 47+? E D— wi — 1.675} 
| By the Artificial Lines on the Ruler. 
Extend the 


putialigal op-Gap. bo 57; the ſame Diſtance will reach from the lll 
$6 deg. 1y min. to 47 72 Extend the Compaſſes from Sine go, to Sine 56 
15 min. the ſame Diſtance will reach from 57 Leagues, to 47 £!, as before. " 
III. Sailing pen the fifth Rhemb, until 1 alter my Latitade 3114 Leagues, 1 demand b 
REY " far Ibave ſailed? —_——”— | 


"Y 
AS from AtoD, S. W. by W. till the Difference of Latitude 2g. / 
A demand the diſtance run A D. 57 9 
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"Firſt, By the Traverſe Table, look 
Ns Foot of the Table for the h 
and over N.S. in that | 
a, Jook for 51 rg eh k) 
Common of Meeting, 
18 fe hand, undet Diſtance ſail- 
Ns wil find Diſtance Sailed 57 No 
(*] 


Leys required. 
Iy the Line of Sines and Numbers. a. 
the Compaſſes from the © 
t-Sine 33 45. 0 
gtrtd the Difference of oy A e3 OTA. TLDNTA'I £5. ork 
extent will reach from Sine 
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to 37 Leagues. 
HE Extend the Compaſſes from Sine 33 deg, 45 min. to Sige 90; the ſame Diſtance 


vill reach from 31.5 Leagues, to 57 Leagues, the Diſtance AD, as before. ; 
By the Logarithms, Say by the ſecond Caſe ip Plain Right- -angled Triangles. 
" AstheSine Compl. of the Rhomb, 33 deg, 49 ————— —m—9.744739 


to the Differente of Latitude 3177 Leagues 
$0is the Sine of 90 deg. or Radius Alt FRE 


To the Diſtance run AD $7 Leagues — 


” $aili the fifth Rhomb, wntil ] have altered my Latitude 31 +*2 or 1 dap; © 
If mg os How much am | aeparted from my firſt Meridjan ? 4-35 


{ A SSailing from A.to D,. S. W. by W. till the Difference of Latitude A E be ret? 
A Leagues, I require B C my Departure from my Meridian. 


By the Traverſe Table. 


e Asin the laſt Caſe, find 31752 Leagues, over the fifth Rbomb, and in the next Co« 
limo to the left band, over E. W. is 47-2 Leagues the Departure required; 


By the Line of Sines and Numbers, 


Extend the Compaſſes from the Complement Sine of the Rhomb, to 33 deg, 45, t63t 
ai the Leagues ; the ſame Diſtance will reach from Sine 56 deg. x5 min; the Rhotb, ts 
oove Leagues, the Departure from the Meridian. 
| Jy the (of Cſs of Thi i Aviagil Tring let. 

© hi Readies == mmm — | 10.000008 


To the Difference of Latitude A E 31447 — —_ 1.500648 . 
$0 is the Tangent of the Rhomb 56 deg, 1 om — 10.17$107 


—— —— 


© To'the Departure from the Meridian 477}? Leagues— — 1.67975 


h, . Sailing ome Rhemb between the South and the Wi tag, and finding ! 
au gr gr prac | demand open het FA The Sailed ? bom 


| Dmit 1 bad ſailed from A to D (being a Rbomb between the W, and 8) 5) Lengoe 
and then find the Difference of Latitude 31-5 ! Leagues, | detnand the Angle DAL: MA 


By the 'Traverſe-Table. 
Againſt teas in the Column of Diſtance failed, and-in Tones 
Angleof Ie , you muſt find the Dilkerence of Latizade La 


be over the fifth which was required. 


® 4 06 bj 


"Sang by ahe Plain Ghark. 
By the Line of Sine: and Numbers on the Scale 


Extend the Com from the Diſtance run 57 Leagyes, to the o 51 tel pe 
Dee Ee Fed the Diference of Latitude, pry ne; $3 


45 min. 
> Ic the Compalles from 57 the Diſtance, to 31rg! 
Latitpde 3 the fame diſtance will reach rom the Sine of Baia ery 
mio. the Compl. Rhomb. 


- By the Logaricthms. As the diſtance on theRbomb AC 55 Leagues» 


Is to the Difference of Latitode 3tre7 + Leagues A B- _ 
$o is the Sine of godeg. 


To the Sine Compl. of the Rbomb 33 deg. 45 min. the Sues 


firſt Number ſubtract— Wy" 


The Sins of the decir A DD Wm eonntroe rata 


The Sine . of the Rhomb 33 deg. 45, ſubtraQted from 90 deg. there rem 
the Angle of the 56 deg. 15 min. which is five Points, namely S. W. by W:- 


VI. Sailing pon ſome Rhomb between the $, and the W. 5,5 Leagues, and finding 1 bave ol n 
my Laticnde 31:4! Leagues, 1 demand my Departure from my firſt Meridian ? | 


By the Traverſe-Table, 7 


R 
\.-Gainſt 57 Leagyes In the Column of Diſtance Sailed, and in that Line or Ang 
Meeting : find 3112 Leagues, and in the Column to the left hand you willhy 

i * the Departure from the Meridian. 1 


Dittince ren A'C 57 Leagoes? Som 88:2? Leages ———=—<---"r. 04 
Diff. of Kat. A B 31157 Leagues Rania 2572) Lam — - es - 
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Departure from the Meridian B C 477? Leagues — _ es Gal 
Which is thus dune. To the Diſtznce run, add the Difference of Latitude 
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. Point of the Ship at any time, actording to the Plain Chart. 


have further inlarged and multiplied bot that 1 think cheſe ſufichy 
19% + pomd and therefore | will be brief,) and come 20 the moſt n 
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+ But io the midſt of ſomany uncerrainties that daily.occor in the Prattice of Naviga- 
_ 2 joins. Conſent in theſe three Particulars, is hardly to be expetted ; _and when an 

-eth the fole Remedy to be truſted to, is the Obſeryation of the Latitude, and 
Bo reftizerbe Reckoning by the obferved Latitude; we ſhall ſhew hereafter. 


of that Mile is 41 * Feet, and ſo much is the ſpace 
Log-line : So many Knots as the Ship runs in balf a min. { 


honing from the tib 

mun-upon any & " 

. We throw olag ey Boe hen and we never expreſs the Conrſe ſteeted nearer 
than balf a Point of the Compaſs. p 

- Abrwved gives full ſatisfaftion in his Sconer's Prefiice, by his owt! E | 


dein ſailing N. 


Featw a Mile, there will be 72 Miles, or 24 Leagues in a deg. 
Trath Now if you would have ſhewa the Miles of a true deg, 
Miles muſt be proportionably, and the diſtance between 
be $o F as many of theſe ay run out in half a m. {6 
in an hour; and for every 5 Foot more, you muſt allow 
iy Sailing between apy two Places,and uſing a Log-line that hath a Knot at 
oY and to rednce is into ſuch miles 6 to a deg, cach containing 
1 © lo camber of theſe two bs this, a3 6to 53 for 6 Knots of 6 Fat 
*Y fichoms, or 50 Feet. Admit a Mari keeps a reckoning of bis Ship 
4+ Y Fathom + and by it find the diſtance of two Places 1524 miles, or 51 | 
would know the diſtagce by a Log-line of jafeu tos Bus or 6000, Feet to 
to 5 : Sois 1924to 1 RY 


Nb EE. 16 

1} $. 18 miles, and $.S, 

Bu by the Wiad, which ate W. $. W. 
3 #ay on the two laſt Courſes. 
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_4100 ...., _ _ * Sailing by the Plain Char, _ Book 
Fog” To find the dif erect of Latitude and Departure from the Meridia ebis 24. Fi. : 
Tiiroare rect wayato work Traverthy 1 but the readieſt is by the Trave | 


6r the following .Table ; 1 ſhall work the former Traverſe by the Tables fo 5 U 
and you at leaſure may work it by the Traverſe-Scale,and find the near agreement © 1 


b. b. E . HW. . You muſt put down h 
| Nore Wy "y #: | El] made good upon - each [Pe it 
8 ID JE JE 2 the Compaſs, and- Number 
8 $ CPB. + * | miles you find ſailed on then 


Miles 
Wail'd 5 


0] Sis 


in ſuch manner a3 1 have Uongh 
this Table : Then according 
the Rhombs look 'in the Tit 
_©7] following for the Point, Hal 
| Quarter Sailed, and the dilly 
in miles or Leagues in the 
hand or left-hand Colomngy 
pur down the difference of Is 
tude and Departure under 'Y} 
North or South, Eaſf or V 
Colamns, according to the" 
lowing Direftions. Exenp.” 
firſt Courſe ſailed is three Pd 
from the Meridian ;- namely, 
E. b. S. under thar . 
count 16 miles in the ſide,and 
againſt it 13; miles Sougki 
mn | ; 8,12 miles Eaſting, becauſe 
Courſe is South Eaſterly. I put it down in the Table in irs place,13. 30 under South, 
under .Eaſt. In the like manner you do by the reſt. Likewiſe rhe laſt Courſe is E. 
that is 6 from the South ; therefore I reckon them in the foot of the Table, and 
againſt 18 I find 06. 89 Southward, and 16. 63 Eaſtward, which you may. put de 
as | bave done in the Table. In the like manner you muſt do if your Courſe were Not 
| is i in it needs no farther Then add up the Sums in the No 
out of the greater,the remaindes 


The Latitude the Ship is in is' 46 deg. 51 min. 


the Southward, and the Latitade ſhe now is in is 46 deg. 51 min. and the Eaſtwardl 
-4% parts of a mile : ron ber Courſe a nenr Sony 4" 
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\ Thee, » faſ® honing, beſt ſer down in particular after 
8,0 . 19. of Great-C 
T Y. the Courle and Diffance canno. be anion carratel y _ 
Ny fariogy do yas ym or ot brn why here Berra ay bh | 
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itude and Departure from 
—_ ot is the LE f Do 


ber EXarnple 7 wall dof « fork Reckoning between Lundy adturibles; 


Ship fail from Lundy, ia Laticude Fi deg, 22 and 
"7 gre -r lend 6 pores io S/ow vey Nereſs 
E332 degey7 1 the Plain Ch ep Latirude þs 754 Leagues, 

1058 1fail theis Conrſes, (viz.) $.$. W, half 'W. 


UCL vw b.$. balf W. 725 Laden ot # 
Y.b. W. half Weſterly i 90 Leagues 3 W. S: W. 46 Leagues, and W. b.S. 159 
All theſe Courſes and Diſtances I ſet down as followeth. - ln the firſt 


eld the Days of - ey; the ſecond, the Day.of the Week 3 the third the. 
failed 3 the fourth, the Diſtance from the Meridian ; the fifeh, zhe Place and 


Point Courſeby Letters 3 the fixth, of Diſtance- ſailed 3 the ſeventh, 


ers:6 the Northiog, Southing, Tay. th 75 pur, which is che Diffe- 
and teath parts ; the 
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B, of what length and breadth you pleaſe, and divide 
as man parts repreſenting degrees, as your yy ; 
making man Geometrical Squares, which contain one have 
| Geo for want of reodrencantala 10 deg. 
x89 


24th | . 
found by the belp of the Table 


- In the ſaid Table y 
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op IV. How to Carretl the Dead Rethoning, = 


at Noon ; ſo thatthe 24th Day the Ship 


paſling through 
farmer cxteat, place the other Point parallel to ah Eaſtand Welt Line, thac 
Compalſes ſhall ſhew the Placewhere the Shipis, which is G ; whereby you wi 
Fabadert to bear Welt, and to be diſtant 1809 Leagues of g Degrees 
"CHAP. If. | 

T, Cartel the Account, whett the Dead Latithde differs from the Obſarved Lutitade] 

[TE come now to make good what way promiſed in the Second Chapter, to pre- 

Y ſcribe four Precepes for correcting a liogle Courſe. week = 

1 — following Collins, his Mariner : Plain Scale, hho hath imitated Aditrins 

| Ex cs. | ; 
ro if a Ship fail onder the Meridian, if the difference of the Latizude be leſs 
Eſtimation, then ir is by Obſervation, the Ship's abs the correQted and. od 
under the Meridian z and the Error is tobe ith cither to the Judgmeor in 
the diſtatce run, in making it coo little z or if the faid diſtance be well eſtimated | 
good Judgment, ix is ro be ſuppoſed you ſtem ſotye Current... | | TUES 

Admits Ship ſail from A, in the Latitude of 36 deg; diredtly Soitth, + ues, or 
3 deg 36 min, by Eſtimation, and ſo is at B, in the Latirode- 32, Vi 
tions he is in the Latitude 32 deg, The Reckoning rectified, the Ship's Place is in the Point 
C-but if the difference of Latitude be more by Eſtimation, than it'is by Obſervation. 
\n this Caſe, the diſtance is to be ſhortned;and the Correftion niuſt be made-scrordivg to 
the Latitade obſerved under the Meridian, 

Admit a Ship ſail South from A, in the Latitude 36 deg. until ſhe have altered her La- 
titade 3 deg. 30 min. by Eſtimation being at B, in Latitade" 32 d. 30m nnd" if the ob- 
ferred Latitude be 33 d. oo m. the Ship's Place correted is at E, and not av B. 

* Rule 11. Suppoſing no Current, If the Ship fail within 5 Points of the- Meridian; nd 
Dead Latitude differ from the Obſerved Latitade, the Error is in mi the djþ 
run, which is to be made longer or ſhorter as the Caſe requires. i&4 

Admit @ Ship ſail from A, $. S. E. \, Eaſterly 70 Leagues, and is by Eſtimation at Pin 

the Latitude of 33 deg. but if the obſerved Latitade be 32 deg; 30 min. admit at B, thei 


'a Linedrawn through B, parallel to N A, crolſeth the Line af the Ship's; Gourſe at Q, 


which is the correfted Potat where the Ship is: So tht the diſtance i calarged 1 
, 1$, the whole diſtance A Q is $1 | = * 
. The ſame manner, If a Ship bad ble $6 oh the ſame 

| were at the Point R, ia the Parallel of 


2 deg. and by 
were found to be 32 deg. 30 WR his Caſt tho II ON 
ing the aforeſaid Line B Q parallel to N A ; and it will craks the Line of 

the correfted Point whete the Ship is: | | 


Rv NT STIYTSESTSEYY QC 


from the Meridian, by drav- 

a new Rbomb-Line. Burt. if your 

twould allot the Error. to the 

cepthe obſerved diffe- 

rence of Latitude : And the Courſe the 

ſame as was by the Dead-Reckoning, 

Suppoſe a Ship ſail E. by S. half a Point | 

Southerly 6g Leagocs, from the .ati- r= 
tude of 36 deg. from-A to M, by - |: 

Dead. ſhould be {n the Latis © 
tdeof'35 deg; If the obſeryed Lat 
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ode bd'2 lag ch GN isat'S; ibis Caſe fe he Errve be Sol "ite 

-— 

þooye yoann: atCiobe "mpeg the" Error 
_ -Rhomborly,withuheextent A M, deſcribo an: Srcd aoIe'F, and extend the'F 
2861 jy, paſs x chroggh the faid: Arch' at F, -then the Courſe is'vpon the Line A'F," 

vB, b, 'S. differing half a Poinc. from the Courſe ſteered. * 

© Rule TV, If a Ship fail E. or W. and the + nt Obſerved Latitude dou | * 

Reckoni Ganoeds corvette; but if they differ,impute the Error partly tothe Ri 

pwnd and ſo corre& your Reckoning according to diſcretiz [| 


bigs Q60- ; ©: By the Traverſe-Scale. 


©. hevdabaCompatin frow 106,-to the diſtance: Sailed ; the ſaine exteti will Fi ' 
from the Difference of Latitude by Obſervation, to the true Courſe: $9''that y( 
aMonmragds all theſe Qreſtions. and Caſes by: the. Traverſe-Scale, and Lhe , 
bed L Points and Quarters thereon. | If yon bave/ but the perfet UſeW® 
nom-there is no inſtrument whatſoever mhork ready to reſolve any uſeful ous 
and cprreQt .yaur Reckoning; i. C5 ol 
oa Nb if by frequent Obſervation you find the Ship is Nil carried from the Þ 
Weſty: <ither Notthward vr Sotthward, [you may conclude ſome Current.to bethefub 
thereof ; Keepthe Diſtance by Dead-Reckoning and Obſervation, and the Differ 
the Diſtance froar'the Parallel. '» We will nor multiply roo many Examples, boek ther 
adviſe-the Ingenious to make-uſe of ſuch as his need ſhall require 3 for anderſtandiy' 
what-hath een (aid, will be advantagions to the PraRtitioner. 
41; CHAP.,.Y. 4Þ 
Hm goats for bans Carrents, in Eſtimating the Shig't Cour ſe and Diſtance, þ 
beeg. largely handled by Norwood, in his $ s Prolice ;, and by Phil 
- lg by comparing. the {toning bomeward witli 
UK MT ITG Bidcery I ſhall be brief, and wo kf 
Scale and Com ſs, "what they have done by Tables. Ihe. 
Fitſt;” "This is eaſie to be underſtood, if you fail againſt a Qireeat: if it be f 
than the Ships way, you fall a ſtern ; but if ic be flower,” you ger on Head ſo muchR 
che Differere berween the way of the Shi and the race of whe Current. | 
i © Exdvwyle” Tf @ Ship fail $ miles South in «an hour, by Log or Eſtimation, ' ag 
Cent that ſers North 3 mites in an bour, that ſubtracted from 8, leaves'5'mile 
the Ship goes's Head South :bur if che Ships way were 3 miles an hour 
a Carvear clas fans ſers$ ryiles. an hour North, the Ship would fall a Stern 5 miles an Ip 
| "South chiles Corrrent 3 miles 3 Goes a Head 5 miles South. 


4 Admit a Ship runs a Head 4 iniſer'an I 
abd the Current runs Eaſt alſo 
hour, What is the true motion of 
Hnſwer, miles an hour a Head.” 
| Current $ miles; Ships Way 3 miles ;F 
a Stern 5 miles. 
admiesShip croſs a Current that fs it 
- Bak boob Aeon; =" 
or 4 hours, 9 'by N; 
in two Watches wore fs 5 Loy 
N. E. by the Compaſs. Now it is req 
Minto what Courſe and _——— 
bath made ter Way good from thefrſt pl 
of ſetting out from A. 
+: | Ficſt draw the Right Line AL; thin 
. the Chord'of 60 deg, deſcribe the Qus 
.on it; Take g0-deg TY 
atfirobocoe, to O; then draw 
Line AP; then ſet off the Ships fit 
a8 Poigt from the Eaſt from N to > 0, 


ys 


. ” 
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Chap: PI. - | Oveſtions in - Navigation. 


the Line A G, ant from A to Bay off che firſt Diſtance g Leaoue 


C, and 

the Line A Cj 

or, Chord of 60 deg. 
whereon prick down 
llel to A F as youdid 
prick down 10 43 


Lea 

wy three _ w_ the = - oO che Ship hath ood is N, E: by E. a 
littie Nofthefly ; whereas if there n no Cutrent, the Courſe bad 

s, Eaſt aod by Noth half a _ Northerly. : EIN cfg 
" Some will expect ſome other ſort of Q'eſtions (beſides theſe foregoing : them, 
& their leiſure-tinie, 1 have inſerted thete Queſtions following, Cc, 


- Queſt. l. A Ship ſails 40 Leagues more then ber Difference of Latitude : 
4 the Meridian 80 Leagues ;, 1 demand ber Difference of -S. &rs and 54 departed 
Double the exceſs of the Diſtance above the Difference of Latitude, which-makes $0, 


then to the Departure 80, add the ſaid Exceſs 40, the Sum is 120 ; and likewi 
- graft tie Exceſs from the Departure, the Difference is 40. ' Then lay, By _— _ 


Three. | 
As 80, to 120: Sois 49. to 60. Which is the Difference of Latituderequired. , 


This may be Geometrically performed by Probleth 14. Book 1, 


. Il A Sbip ſails 20 Leagues more than ber , rence 0 Latitnd:, Y * 
_ than ber Departure from the Meridian, 1 rule. FS ow ſailed and 10 Leagiet 


"Inthe Triangle A-BC, you have A B C 
26 Leagues more chan the Difference of 
Latitude A Cz and 10 Leagues more 
than the Departure from the Meridian 


A 
Firſt, With the double of either Num- 
her, which here I take, the dovble of 
EB 20, which is 40 Leagues, and lay 
from F unto G: then I take the other 
Number A D 10, and add it thereonto, 
uGH. Now on the midſt of FH, as 
at K, making it the Center, 1 deſcribe 
the Semicircle HIF. Then on G ere& 
» the Per icular which cuts the Arch 
in |: then meaſuring G1, it will be e- 
qual to DE 20 Leagues, which added 2 
to wy two 9 yt R_—_ 20 ey = | 
you have in all 50 Leagues for iſt. | 0 
ance ſailed, required. C2. 4 _]F 
Ariehmetically.. Multiply AD 10, by i _G K Me 
"BE 20, mm dauble this Product, which makes 400, out of this double 


the Square Root, which is 20. » 


—_— 


, a : 
Queſtions in Navigation. Beok,,IVj 
: &. 1h. \T'ws Ships ſail from one Port © The firſt- ſails direttly 8. the ſecond Ship fuiljy 
Goel W. mere then the firſt by 35 Leagues, and then were aſunder 76 Leagues * The et 
is, How many Leagues cach Ship ſailed. $11 
32S Firſt draw the Meridian-line A B, and from 
A draw a'W, S. W, Line, as AD; and fiom 
C, (where the Chord of 60 deg. cuts the Ling 
AD) lay down the 35 Leegues unto D.i New 
draw theChord-line BC; then take 76Leagus, 
ICID A the Chord-line | 
altly, From E you muſt draw a | 
Meridian, which will cut” the 
; <« x F; ſo meaſuring E F, you ſhall tis 
Alb : : | Leagues and/a half, thar the firſt Ship {; | 
reftly Soutli © and the ſecond Ship ſailed 35 Leagues and a half more, that is 80 Leayin 
nd a half, the diſtance required. EE) 
By the Artificial Tables of Sines and Numbers. 


As the Side E D Leagues Co. Ar, =———_—_— _ 


q 


+ F 
* 4 


To the Sine of the AngleE CD 123 deg. 45 min —————gg 

Sois the Side CD——3; Leagues ———— ————5 

n— 

To the Sine of the Angle CE D 22 deg, 31 hin—————— 9.58; 
Which ſubtratt from 56 deg. 15 min. you have the Angle at D 33 deg. 44 min, 


Then, As the Sine of the Angle at F 67 deg. 30 min. Co. Ar. =—0.0344 
Is to his oppoſite Side ———ED 76 280 Ta 1.88081 
$o the Sige of the Angle at D 33 deg, 44 min.— 9.74455 


+ Tohis0 te Side FE 45:5: Leagues DR 
So the firſt Ship ſailed 457; Leagues 3 and the other 8075 Leagues, 


Queſt: 1V, Two Ships ſailed from one Port : The firft ſails S.S. W. a certain Diftanc; 
then altering ber cn % 7 os Tem _— ; Soon * The ſcrond Ship pr 
Le meets with t ) 'p's Conr[e, and bow 
the &f Ship ſailed S. $.W. Fongey . may 1408 


7 —_ 


Draw the firſt Ship's Rhomb from A unto E, being S. S. W. then lay her Diſtance ſail 
ed Weſt 92 from A unto C, and from Cdraw a. $. W. Line as C Dconriouili No 
Next take 120 and lay it from A, ſo that it ſhall cut the LineC Din Do _ 


drawing A D, you ſhall have the ſecond Ship's Courſe near Weſt South Weſt, : 
meaſuring to A B,- you ſhall find itto be 49 Leagues and a balf that the 


D Place 
$8. 4 i” 


me 


F E | jt do 
#5» Y , l\ ki 
| " oF 
1 


. For the two Ships Corſe. = 
As the Side AD——120 + XA RE on n= 
- bs to the Sine of the Angle at B 112 dep, 30 min,— — on 
$0 is the Sine of the Side B D 92 Leagnet————ommem————_ — 1.96379 
RY 4 TotheSine of the Angle B A D 45 deg. & thin =——— —_——_—_e oO 


Unto 


| ”* \ » 
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24 MiN- 


þ | 


which add the Angle F A B 22 deg. +30 min: you have the ſecond Ship's: Rhowb 
36 tmin. being near W. S. W. whoſe Complement is the Angle A'D B 22 dep, 


For the diflance of the Ships. 
- the Sive of the Angle———BAD 45 deg. 6 min. Co. Armwom cn & 4976 
: PD the fide ———— —Þ Dg2 Leagues ——— ————- — —_— 
$6 is the Sine of the Angle —AD B 22 deg, 24 hin — ——————9.5810! 
| , ; — 
To'the Side A B 49 +2 Leagues required — ———— 694; 


( VY. Twe Ships felt from ene Pay pen r04 Courſes 7 Poigs : The k EE 
s$. W. Dua ant, nn Merit 57 Leagues pry 1h one Los P 
on jr a # demand the Rhomh or Conrfes of cad ahi? and ae both 


* * 
. 


BLAIACALILOER SIE 


Firſt draw an Eaſt and Weſt Line continued z and making choice of a Point at D, up- 
on D erect a Perpendicular, which will be a Meridian-line,.as D A continued. Now 
from D lay down the Welt Ship's Departure D B 57 wes; alſo the Eaſt Ship's De- 
perture 25 Leagues D C : So their whole diſtance will beG/B 82 Leagues. Now upon 
the Point at B, or elſe as here at C, draw an Angle of the Complement, of 7 Points, that 
& x Point, as CF the prickt Line. 


. _ 


= 1 ISS 


|S SS) 


S | 


Now from the midſt between B and C, at E, draw another Meridian-Line, tntil it 
Rhomb-line C F in the Point G : So taking the diſtance from the Point G 
wioC, lay the ſame from G, gptil it cut the Meridian-line, in the Point A, whichis the 
Pace or Port you failed from. l 
Laſtly, From A you ſhall draw their Rhombs or Courſes, as A B, which is 44 Points 5- W. + 


Courſt 


NW from the South Weſt-wards 3 and A Ctwo half Points from the South Eaſtward. THF 

4t 4M . N 2 Courle 
F- © The gperation by the Logarinhms $5.2 
l As the Sum of -their Departures C B 32 Leagues nun —— —918 EF. 


þ To the Difference of their Departure SB 32 Leagues=— - 1.505 rx 
A $ is the Sine of the Sum of their Courſes C A B 78 deg, 45 min, ——g.991 57 


To the Sine of the Difference of their Conrſcs— 


SA B22 deg; 30 Ihik ———————_———_— mmm mnmon— 


4 Now 22 deg. 3o min. added to 58 45 win. the half Sum is 50 deg- 35 nin. and 
4+ 2 half; that is 4 Points and a half or $. W. half W. for the one Ships Courſe failed from 
AY AtoB: and 22 30 min. ſubtrafted from 78 deg, 45 mio. the balf row 

oz" F 07 min; and a balfs thatis 2 Points and a halfor S. S. E, half a Polos | , 

56%") F ther Ship's Courſe. wo 


— 
- 


nai na 


"E * preface — 
"Lb 


. 2. 
a 
en 


'; IH2 4 | 
Queſt. VI. From the Pore @ A, 1 ſails. S.Weſt umoB, and from B, IjailN. Why W ral! 
- "unto Cj and from C, 1 ſailed unto my firſt Port at A, E. by N. Now baving ſailedian W Pars! 
120 Leagart, 1 wonld know how many Leagues 1 have ſailed upon each Point, "Q wei 
Firſt draw A B a South-South-Weſt-line, then at a convenient diſtance, as ſy MW Þ L 
draw 4 North-Weſt-by-Weſt-Line, and from A draw the oppoſite Courſe of 14 Bl 
North; which is Weſf by South, which will cut B C.in C; fo continue the Skdes of 8 MW oe 
/Triapgle; 23-A Bunto E,and A C unto F. Then lay B C from B upto D, and AQ 1 + 
DuntoE. - Then take 120 Leagues, and lay the ſame from A unto F : Next draw & 
Line E F;-and from Dand B draw Parallels thereunto, which will cot A F in G ang! l os 
- Laſtly, meaſvripg A Hz - you ſhall have 33; that you have ſailed South Stu frow 
Weſt. . Apd m g HG, you ſhall have 39 7 parts that you dave ly 
K Narth-Weſt by Weſt. . Alſo meaſuring G F, you ſhall bave 46 4 Leagues near, thatyn WW nod 
E bave ſailed Eaſt by North, which makes in all near 120 Leagues. Wage of 8 
E A rude 
ricod 
tude 
Secal 
. tor; 
quat 
60 dt 
Ni 
Mr. 
tient 
. Fo 
T 
Kqu 
A 
Latt 
for 4 
Arithmetixally, By the Table of Natural Sines in the Seaman's Kalendar, B my 


Firſt, Add up al the Sines of the Angles together, 4 
n. A 
435—00 Sine 7071 | _ 
Ye th v2 $6—15——8315 = = 
"EY 78—45— 9808 oy 
25194 | yt = 
| Then by the Rule of Three. Y 4 
$og1 (DitcesN >, 33+ AB. " 

As 25194, to 120 Leagues : 315 N. W. b. W. 397+ Leagues, 
IfIY 9808} ſailed CE. b.N. 465? CA. N 
TEEs CHAP. VI. S & 
The Diſagreement ment betwixt the ordinary Sea-Chart, and the Globe 3 and the agreement betwen be 0 
the Globe and the true Chart, according to Mr. Wright's ProjeGion. | _ 
oo HE Meridians in the ordinary Sea-Chart are Right Lines, all parallel one to ano» 4 


ther, and- conſequently do never meet ; yet cut the XquinoCtial, and al 
Circels of Latitude, at Angles, as in the Terreſtrial Globe : Bur herein it diffecah 
from the deo the Xa that her a he Parallels to in nga being leſſer Circles, ars 
made equal to t vinoctia] + being a great Circle z and conſequently the Degree 
ofthoſe Parallels or leſſer Circles, nuns Ie. op; Sama Fre Equinodiu, or any oe | 
great Circle, which is meerly falſe, and contrary to the nature of the Globe. | 

The Meridiaus in the Terreſtrial Globe do all meet in the Poles of the World, 
the l, and conſequently all Circles of Latitude, or Parallels ro*the Xquator 
at Right Aogles . and all ſuch Parallels do grow leſſer towards either Pole, decreaſing 
from the ZEquinodtial Lice. For Exawpk, 360 Degrees, or the whok Circle in ther 


» 4 ww 4 a 4-4 Tg I __ Fane " 


FE) 1M Sulng by'the Trav Sth iis TT 


— rae} of 60 dep is but x0 deg. 'of the Aquinoctial ; Whereas in the Plain Chart, that 


hers 76,80 
Loh Pls a ny: e's. Pr 
xe Right-Lines, all EE ro axis: oat on: 
of Lakade, oe Right as/in the ary 9. art +, But in this Chart, though 


| of Latitude be i equal to the Equirotialant,one to 
; aq ne proportion to the _—_— reaſon of the orties thereof, 


or any-great 959, ppon. the wht ſo here two degrees f5 the. 
ER is but «qual Loy degree of the 
or 59 and 60; deg. and ſo of the reſt. Now for tbe making of this. £ 1a 
icadesor Meridional Parts, it is by an addition of Secants ; for the Para of Lati- 
wee are leſs than the Equator or Meridian, in ſoch proportian 23 the Radins is to 
Secant of the Parallel. For Example. ._ The Parallel of 64'deg. if leſs than the 

[WH tor; and conſequently each degree of this Parallel of 60deg, leſs that a deg, of the '#- 
py quaror or Meridian, in ſuch proportion as 10009 Radius, hath to 200000 the Secanr of 
Af ” COMOROS Grd ops. a ian a oo wn. 

Now to.ſhew how Gamer and Nor wodd's Tables are made, which Was by the help of 
Mr. Wright's T ables of Latitude. G weer's being an Abridgmenr, confiſting of: the Qyo- 
nol + every ſixth Number, divided by fix, and two Figures cur off. 

For Fxample. In Wrights Tables of Latitude for 40 = x por Number is 262 27559: 

That divided by 6, cutting off two Figures, the Quotlent is'43 deg. 712 parts of re 

vator, -to make 40 deg, of the Meridian. 

And Norwoed's Tables of Meridional Parts, is an Abridem medt of .|#h 5 Tabl br 
Latitudesz namely, every ſixth Number cuttiog off four Figures to. ih bad] 
for 40 deg. as before the Number is 26.2275 59, from which cutting 
makes the Meridional parts 262 3, as you will find by this Table. X ? 

Sothis Table ſheweth how many parts every degree, and every tenth nt 2 = | | 


"i 


of Laticode in this Chart, is from the EquinoRtial; of ſuch parts, as a 
of the Xquator containeth 60. And this. which I here par ON and call a Table of 
ridional Parts, is alſo an Abridgment of the Table of LENION of Ly web ; namely, 
omitting always thethree laſt Figures and dividing the reſi pr Pant pole Th 
" Nattibers for 46 deg+ are 26, 227, 5593 omit the 3 ls EN 

the Quotient is $742, the: Metidional parts for 4o de ſo of thereſt : ol 
Table ſheweth how mary parts every deg. and every (gd at. Lara 
Xq laF in Leagues arid Tenths. 
Uſe of this Table ſhall partly appear inthe Problems following: 


1. Hed tofind byvbe following T able: what Meridiond Oh are taitniind Ga 
fred Latitude, 
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PROB 


I: followid Tue ov jnult aka bh PETE, ob wabils 
and ſubtradt t =o pa qerormngin 1 al pro pond; exc 

didnal Parts ed in the Dita cons Latitude exe nero 

be one Morther ,. and the ochet Southerly, then add Keel parts! 


tut Som is the S ks cp in Rn he Meri 
As, Let one Lati (deg. 20. mit," N.——14004: 
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| The Meridional Parts contained in the Difference of Laſs, are Heath 


PROB. 2, The Laticnde Places iven, and diferedcs Longinbufe Bok Pe 
"Mm harp heing Li id 57% 3978 ; 


"6 the in the Application may be the trite, out Exmigl bat ths 
Phiges before expreſſed i in = Plain = _; ou boouth 
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Ent: Laticade of ferry 
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Firſt out temnton the Queſtion by the Scale. 


Righ | Line A Cfor the Meridian and in regard thi 

titt ob he 12 min, convert them into Leaghes, 
grhen by 20, and the odd minntes divide by 3, and + - 
will be 764 3 which" lay from A toBj 
of Latitude” 


'the two Latitades i 
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"Then take. the 
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1354 Leagnes, Now by the Plain DT ( 

three i 


Foe WY 1 and the 


So that 
than'it is 
Veterirh fa Poe, wikh ego Ee ABI 15 Logs, ad GT Fe: 
Ty Dar nd Hs ys Lp LIT Y 
Dm is 
A's Tb eh le nor gt yo orollog nle le 
Fiſh 


o {alirade infarged, ati before direfed inthe fiſt Problem, 
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of HRE: oft g29 


"oy - ' 4 

>... 
{4 4 « / 
- - - ah - 


ha. 4 
. 
+ — = Sum  _— 
— 4 


| 


—j 


St. it 


OO LEYL Sa bamben 


” 
* + 
- 
——_—_ < 


4 


N; VEL 


' | ATable of the Meridonal 


$ < 


| 


4. 


_— 
- 


Ss LT. CL 
ToT FER] Cr: 


mg — —- | o._— —_ _— 


—_— 

_ 
p— OO 
FF 
T, 


— = ——»> — 


| 


- V— — 


58 | =| 838%8581 81 83885091 Wi 834558 1 =1 $3%+8358 1 way 


_ 9 — 


»P = 
- d . 
2$$858- BI8 
" ” L <-> : d, 
d — _ 3 
—_—— . 


269995 


IO” 


- 
v_ 


: - 
” 
|; 
/ 
4 : 
| JO 
L 


& 
= 
= 
vp 
% 
ol 
5 


20 fl 


- 
= 
— 


— KD Aa. i 
_ * 
i . 
> 
” , 
- 


558 In 


”— — 4 4 
*, — 
——_— ld. "= — a. 


=, we 
3232 

we 

Q 


Ez 
<8 tel 22 


— —— 
— 


»— 


- 
F 


FI 


P 


I 
8 


-_ : - 
—— 
FX.4 


_—— 


71 


-” 


7 


z [2 


< 


MULE 


_— 


#1* | gia 


—_—— KMS. 


b 4 
— 
- 


Q 
of 


— 


KES33558 {=1 235558 Ex) 354781 =1 gant 


34 

-_ 
— 
_— — 


= A 
"—_— _ — 
G £ * 
. 


OI I 


25991] x(Þ 


-» 


— 


$9254 | ET HRY | 


© ORG LP 


H 


4> 
” 


zl 
by 


| 
j 
| 
| 


= ©, ho I 


13 p— 
+78 ” 


: 
— 


© 1 | Therefore for the Conrſe, ' 
As the Difference of Latitude inlarged A C is 9341! pats ———2, Wd, 


b in Proportiof to the Radius 90 deg. EE FOGESTE 
$0is the Ditferente of Loogirude i ſuch Parts CD 1058} ——— —_ 


— 


To the Tangent of the Rhomb, the Atgle it A 48dex 33 min;— 10.0590 


Copa nas Gontpaſſes from 934+ {'Leagues, the inlarged Latitude, to 10582 
hol diſtante will reach from the Radius to the Tangenr of the Courſe 48 deg, 33 ae 


hich is the Coarſe from Landy to B arbadoer, $. W. a little above a quarter © a Pain 
Wetterly | 


—— 
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E For the Diftatice. 
As OPER of the Rhomb, the Angle at D 41 d. 27 M,————1 $2 
Tothe Difference of Latitude A'B 764 Leagues > —— 2.8380 


So is the Radin ——— —————————————————————————————————_. 


Tothe Diſtance A E 1 15472 Leagues ——— — —=— 3.066 


Extend the Compaſſes from the Complemen-Sine of the Rhomb 41 deg. 27 min. 
the Sine of 9c deg. the ſame Extent will reach from the difference of Latitude 16, 
Leagues, to the diſtance A E 1154 Leagues, which is required. 


PROB. 3. The Latitude of two Places, and their diſt ance given ;, To find the Conſe abl th 
dfference of Longitude. 


Dmit'l ſail ftom the Iſland of Lundy, in the Latitude 51 deg. 22 min. in the South, 

+ welt Quarter of the Cape, 1154 5+ Leaguesz and then find my ſelf in thels 

titude of- 13 deg- 40min. 1 wogld know upon what Point of the Compals I have failed 
and my d of Longitude to the Weltward. 


The diff. of Lat. AB is $38 deg. 12 min. which reduced into Leagues is 764 League, | 
| | For \ the Courſe. 


att tance ti 54x5 League AE———- ——— —— 3.06 
in proportion tothe Radivs, 50 deg. w— 10.00009 

So % the'true Dillzyence of the Latitude 764 Leagues AB _ ——2.8830 
— 

To the Sine-Conjpt of the Rhomb 41 deg, 27 min. the Angle at D———g.8:0 
*ThatisS. W, 4 I W. or SW. ig 33 thio, a1 hawgg, Courſe that the Y 


For Mp>i4nis Longitude. 
Hot ld ibm ric Latitude Ge intargpd, 934r' Leagues, 


the Bd Bat. in Merid. parts 934: A Cm——— __ 2.97057 Inlagel 
Soi the Tangenzol FyRbond 48 deg. 33 min A 1005395 


1 — 


Tote differicent Longitude in parts 1059 = 3.02452 
| aeexren ll ra rn 45 =" the difference of the Latitude iejorgs | 


x nt Degrees of the Courſe 48 d. 3 
Ro canyerted __ dividing by 20, the 


4. 


1 Chap- VI Sailing by the True Sea-Chart.. _ 
_T_ OO 
PROB. 4. By the difference of Longitude, one Latitude and the Conrſe, to find the other 


Latitude and diſtance run. 
Uppoſe I ſail from Lundy, in Lat. 51 deg. 22 min. North. $. W. 3 deg, 33 min. 


þ 
- 
_ 
ha = 


By the Artificial Lines on the Scale. 


|xtend the Compalles from Tangent 48 deg. 33 min. to 1058 in the Line of Numbers ; 
the ſame extent will reach from Tangent 45 deg, to 934:4 Leagues. | 

Or, extend the Compaſſes from Tang. 48 deg. 33 min. to Tang, 45 deg. the ſame di- 
fance will reach from 1058 Leagues, to A C9347: Leagues, as before. 

' Now the Meridian parts anſwering the Latitude of 51 deg. 20 min. are | 
12002 ; from it ſubtraft 9344 here found, and there remains 2658, which 12004 
Namber 11ook for in the Table, and find the neareſt, viz. 2657 under 13 9344 
deg. and 10 min. which is the Latitude of the ſecond Place where the Sip =—— 
#; and the difference of Latitude is 38 deg. 12 min. The diſtance may 2653 * 
be found as before, in the ſecond Problem. 


PROB: 5. By the Courſe and Diſtance, and one Latitude 1, to find the other Latitude, 
and difference of Longitude. 


\Uppoſe I ſail S. W. 3 deg- 33 min. Weſterly, or South 48 deg. 33. min. Welterty, 


Ee £555 


he 
F . 


th. 


+} require the Latityde of the Place from whence [ came, and the difference of Longitude 


between the two Places. | 
For the Difference of Latituth. ' 

Aithe Radius — —— ——=— ————a mmm mnt nn mnnnmnma mn nn 1 0,00000 

To the diſtance failed 1 154 Leagues A Em— — —- ————3.06220 

$ isthe Sine-Complement of the Courſe E, 41 deg. 27 min. _ —9.82083 


— — 


To the difference of Latitude 76372 or 964 Leagues ————— ——2.88303 


Extend the Compaſſes from the Sine of go deg. to 11 54 Leagues; the ſame will react 
from the Sine of 41 deg. 27 min. to 9764 Loogen: 764 Leagues is. 38 deg. 12 mio. the 
difference of Latitude 3 which added to 13 deg. to min, the Latigude of the laſt Place, 
by the Toral is 5 1 deg. 22 min. the Latitude of the firſt Place required. | 

| The difference of Longitude is found as before in the third Problem, Gayings 
As the Radius, to the di e Latitude; inlarged 934+. | | 
$ is the Tangent of 48 deg, 33 min. to the difference of Longicude in Leagues 1058, 
Which is 52 deg 55 min. 
- Now to convert the difference of Longitude. found in any Latitude into- Leagues of 
"$ | rture or Diſtance, do.it after the Example following, 


poſe two Places in one parallel of Laticude, as in the parallel of 51 deg, 22 min. 
© << mmm of Longitude is 52 deg. 55 min. I require the diſtance of thoſe two 


As the Radius *"4x-+ feel —— I —— <=—=—— t 0.00009 
Is to' the Compl. Sine of the Latitude 51 deg, 22 min, ———-———9.79542 
Sd is the difference of Longitude 1053 Leagues We nnineninnne3.02448 


To the diſtance in that Latirude 650 Leagues yes I” —  _— 


£1] 


| ly, or S. 43 deg. 33 min. Weſterly, until my difference of Longitude be 52 d. 
le, Sd Pata. bow much 1 have laid the Pole, and how far I am fron Lundy ? : | > 
ys For the difference of Latitude. 
— K 6 the Tangent of the Rhomb 48 deg. 33 min.—— — 
5391 To the difference of Longitude C D 1058 Leagues — —3.02448 
hs: Gis the Rading —————— —_—_ ne er rn Og 
' —  —— 
= To the difference of Lat. in Merid. parts Leag: 9337: A GC —— -————297053 


1157 Leagues, and by Obſervation find my ſelf in the Latitude of r3 deg. 10 min. * 
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CHAP. vill. Ke 


How to divide a particular Sea-Chart according to Wright's Projeion, c ca 
Mercator's Chart. —_ ; 


wy 

F it be a pazticular Chart yoo would make, you mult firſt conſider the two Latitydg, 
you would make your Chart for 3 and out of the foregoing Table of Meridional parts, 
take the Numbers anſwering to each Latit.and ſubcraft the leſſer out of the greater, my 
the remainder is the Number which you muſt take for the extream parallels of Latitude, 


Example,1 would make a Blank Mercator's Chyy, 
$58:39 8 F from the Latitude of 49 deg. 30 min. to 55 
. aj" 30 min. and for 10 deg, of Longitude. por. 
13401 the Table of Meridional parts, and for the [z,' 
11426 123421591916 titnde of 49 deg. 30 min. you will find the Nuys 
| 1554 4 $8 ber anſwering thereunto is 11426, and forth 
1975 _—_ $'1800! £41 tude of 55 deg. 30 min. is 13401, thelus 
r 323912] ſubtratted from the greater, the remainder 
x975(9:52 | 13168158 1742] 157.5 equal parts for the length of the bo. 
20 r3ri $1684 Line, Therefore firſt draw the Live A B forthe 
13052 $8:1626 Meridian- Line, and croſs it with two Pe | 
12955157,15®9| cotars, as BC and A D: then divide one of thy; 
12938157;15!2) Parallels of Letitade,into r0 equal parts, as Al 
oo| 1288 1157.1455] and ſubdivide each of thoſe deg. into 20 L. 
12825/56/1399| parts or Leagues, and ſuppoſe each of theſe: 
12768|57 1342] parts to be divided into 10 parts more, ſo will 
12712156.1286] deg. be divided into 200 parts : Then take 
12656|56/1230] your Compalles 197,5 equal parts out of thy 
1260056 1174) Line AD, and lay from A'to B, and from Dy 
12545/55,1219] C, for the extream parallels of Latitude ; 
gel 12490!55 1064 through each deg. of Longitude marked with't k 
3, 4: % 6, 7, 8, 9, 10; draw Meridian- 
parallel to the the firſt Meridian : Then out c 
1222< ««' 89g] | Table of Meridiendl parts colle&t the Numbay 
32555, ; . | , "hh 
12271154 8 anſwering to every 10 min. of Latirnde, as in thy) 
12217 Table annexed, which fabtrafted the leſſer from: 
—— the greater, the remain is the difference, as 
02063 the third Colomn : Then add the Difference togs: 
12109154, ©-2} ther, which maketh the Number in the four 
ary Column in this manner ; 52 for the firſt » 
GY and 5: min. added to it, make 103 for 50 mis 
and 52 added to 103 makes 154 for the Number” 
of equal parts you mult take out of the Line 4 
for 30 min. from A to 50 deg, of Latirnde, md 
lay it on both ſides of Chart, and draw it 
, 11737153 parallel of 50 deg. of Latit#de: And fo do of 
{ 11685($2 reſt, as you ſee in this Table. So for 51 deg, tht 
: 10, 116335 Number is 4705 take 470 and lay it upwa 
50 00| 35} from A to 51 deg, on both fides, and draw thy 
50, 11529] parallels of 5 1 deg. of Latitude; and fo do with 
4d 11478 the reſt. k 
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CHAP, 1X. The Projeflionof the Meridian- Line by G eomitry, ind how to make a Scale of 
Leagues for to meaſure Diſtances itt any Latitude, 


He Proje&tion is the ground-work of Wright's Tables of Latieades, in his CorreQion 
of Errors in Navigation, where he ſheweth how to make it, and hath alſo made 


a Table by the continual addition of the Secants of every Minute, which ſhews bow much 


you are to lengthen the deg, of Lariende in your Chart, that fo there may be a true pro- 
portion between the degrees of Longitude and ZLatitnde in all Places. Which Tablel hays 
abridged, by reducing into Laagues and tenth parts, as hathbeca ſhewed before- - We 


- will here ſhew you bow ©o do the ſame by Geometry ; ' thats, how +6 make a Meridbar- 


Line anſwerable to any Line of Longitudes, and alſo to make a Scale of 100 Leagues to 
meaſure a diſtance in any Laticade. Firſt, Make the Quadrant A BC, of what largeneſs 
you pleaſe, and divide the Limb thereof into 90 deg. and number them from B towards 
C; then divide the Side of the Quadrant into y equal parts, which are 4 deg. of the 
Equinottial. Then divide the firſt deg, from the Center, as A D, into 6 equal ports, 
and through them draw paralletlines to A C: You may divide cach of the other four 
deg, from D to B into 20 equal parts, which are Leagues, and ſo you imay number then 
as you ſee, from 10 to 400 : So the whole live A B will be your Radins, and rhe Tengeht 
of 110 Leagnez, or 5/deg, and a half of Zengitads of your Chet, , 3d Ik 

And becauſe the Degrees of Longilaide are to be of one length in all ZLeitader, there- 
fore the degrees of Lativade muſt increaſe as the Sereamri of the Latiriidet incredfe, 
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* Thereforeif ou world know how long one « | ude mM bein | 
of o deg. la \Rakras o-ge ores. hard». ny and draw the Line A 4, "{ 
the Rx beg AD, "of one of rhe Eons, Ga br 
(being both of one lepgrh)' is the Saran of 50 deg. to that Radius, and th 
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length of one deg; of Latitude id @ Chilrt from $0 deg. to 51 deg; and fo the Line AY 
which is the Secant of 20 deg. is the length of one deg. of the Meridian-line in the Ly 
titude of 20 deg. and ſo for any other Latitude. ' a; 


A Scalt of Laagnes from the Lat. of 2.5 deg: to the Lat. of 56 degs 
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FG. How to maky the Stals of Leagues 


TY Quadrant being drawn as before direfted, take 110 Leagues ahd lay from A 
A B, and draw the Line M N Bat Right Angles thereunto : and if it be for a 
cular Chart, as that before going, draw Lines from the angry) or 6, 
of Latitude; as you ſee in the | have done. Soif you would the 
of 100 Leagues in the Latitude of 25 lay a Roler upon 25 deg. in the Arch 
Quadrant and the Center,and draw the Ling A N, and that is the of 110 Leagues 
in that Latitude: So if you draw Parallel- to MN through every 10 
Side A B, yoo will have the length of every 10 Leagues i any deg. of Latitude, as you 
may plaioly ſee in the Quadrant; and fo you may do for every League if you pleaſe, 
Suppoſe you would know the length of 40 Leagues in the Latitude 50 deg, extend the 
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Hl. 4, Chap. DE Mer CatOor s Satling. 
"wa Compalles from A to K, and that diſtance is 40 Leagues in that Latitude : And in like 

manner work by the reſt in any othet Latirude. 1f you would make this into a Scale, as 
"the Figure Y M m N; firſtinthe Quadrant extend your Compalles from the Center A, 

rothe [nterſeftions of the Line drawn through every deg. and lay them down uþon the 
ide of the Scale, from Y towards M, from the Lat. of 25 d. to the Lat. of g6 d. and this 
isthe Meridian-line of your Scale, then draw the Paralle-lines Y N and M m for the er- 
cream Parallels of your Scale; and draw Parallel-lines to all theſe deg, as you ſee : then 
lie, extend the Compalles from the Cent. of the Quad.ito'M, for the length < amariag® 
We Lineof your Scale M m 110 Leagues,and extend the Compaſſes from the Cent. of the Qya- 

T drant to N, which thelength of 1 10, Leagues in the Lat. of 25 deg, and it is the length of | 
64 the uppermolt Line Y N of your Scale ; and draw N nithe out-fide Line of your Scale : * 
WB $otakeevery 10 Leagues from the Center A, jn the Line AM, in Lat. 56 deg: and di- 

vide the lowermolt Line of the Scale'; and the like do in the Lat. of 25, for to divide 

permolt Line of the Scale 3 and draw Lines throngleach of tht, which will di- 

j vide all the reft of the Parallel-lines in each Latitude into 10 Leagues and number them 
+ W 2 you ſeein the Scale; and divide the firſt 10 Leagues next the Meridiaryline of the Scale " 
into 10equal parts below arid above, and draw Lines through eachof the Diviſions: So 
have you divided your Scale to eyery deg, of Latitude into Leagues ; which will meaſure 
the diſtance of any two places in the true Chart, which are near the ſame” Parallel of 


Latitnde. ' | 
That far the Author. I ſhall next incert the 1 4 following Problems in Mercators's Sailing, | 
þ Mr. John Colſon,” being « new Additien of his to the Mariner's Kalendar. 2 


PROB. I. f is > Places in the ſame Parallel of Latitude; the Dif =P 
"$3 ference of Longitude between them given, to find 
At the Diſtance of thoſe Places in the Parallel. | | 
Ls Example. C ape St. encent , and the $, Point of St. Mary's, both in } 
| the Lat. 37* </ N. the Difference of Longitude between them 169 40/ 
(or 1000 min.) to find the Diſtance. Ee 4 49 ef 1h M 
[n the.avnexed Scheme, P repreſents the North Pole, E Q an Archof 
the EquinoCtial, M St. Mary's, V Cape St. Vincent, P-M E.the Meridi- 
anof St. Mey's, PVQ the Meridian of Cape St. Yincent, the Angle 
MPY, or the Arch EQ, the Difference of Longitude between St. 
Mary's and. Cape St. Fincen, M V the Diſtance between them in the 


-* , - Fs 
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4 Parallel of Latitude- RENE: E 
| The Operation by the Logarithms. 
As Rading— - —= ——10.0000000 
ti To the Difference of Longitude 1000 min. — —=— 3.0000000 
"% $ is the Sine Comp. of the Lat. 3799 00/=——— — ——-—— 9.902348 
To the Diſtauce between them 798 min.——————.— 129023486 


—— — 


-BROB. If. . Two Places both in the ſame Latitude, the Diſtance (in the Pardfe!) 
h zen them given, to find the Difference of Longitude. Dow 
. Cape St. Vincent, and the S. Point of St, Mary's, both in the Latitude of 37? 


| A o N. the Diſtance between them 799 min. to find the Difference of Longitude: 
W” As the Sine Comp. of the Lat. 379 of come i rnnbnnm nn nds 2 GHO2 2.486 
G To the Diſtance 799 iD — — —— quann_am—_——_—_—_— 9463 
r Tothe Difference of Longitude 1000 min, —— ———-— 3.000982 
e SGP. aun pg ty 
0 PROB. Ill. The Diffetence of Loogicude and Diſtance between two Places; both : 


in the ſame Latitude; to find the Latiende. Eee PSY ne 
Examp. The Difference of Longi cen Cape St. Yinctne; and the $:Pdint of St. 
's, being in the ſame Latitadez is 16% 40/, and the Diſtance 799 min. aaa? -*) 

a4 of thoſe Plates: | EL / Okt T 


a. = =” 


"Mercaror's Sailing. 


—_— 


\The Oper ation by the PETRI 


—_ " Pp 
As the Difference of Longitude 1000 min, ——— ———--- ; 
| | 
To Radins - oa eee DCE OS 
$> is the Diſtance 799 hin — ———— ——————— 4 
To the Sine Comp. of the Lat. 36% 58/—» — yy 

— 


- The Reaſon, why the Latitade of the two Places found by this Operation, differs fray 
the Laticude given in the firſt Problem, is becauſe the Diſtance found by that wi 
798 min. +* 3 but in the third Problem we take the Diſtance 799 min. being uowillin 
trouble the Learnor wich Fraftions. . 

PROB. 1V. {To find the Meridional Difference of Latitude between any two Plany 
by the Table of the Logatichmical Tangeots. | Vi” 

How it was firſt diſcover*d is uncertain, but ic was firſt publiſhed by Mr. Henry; 
in the Second Edition of Game's Works 1636 ; -and afterwards by the ſame Avuthas. 
in the Firſt Edition of Norweed's Epicomy 1645, that the Logarithmical Tang, 
ments-of half the Comp. of the Latirude, are proportional to the Sum of the 
or the Meridian Line in Adercaor's Chart, (commonly ſo called) altho 'tis certain toy 
Mr. Wright's Invention, (and ought to bear his Name) as he bas made it appearig 
Prefacegof his Book 4 the Correition of Errors in — firſt Publiſhed 1 599. 
Analogy was afterwards detmonſtrated by the Lea Mr. James Gregory, in his. Ex 
tationes Geometrice 1668; and very lately by Mr. Edmond Haley, who according to 

happy Genius, hath very Clearly and ſuccin&tly demoriſtrared in the Philoſophical T 
ons NF 219, publiſhed 1698, that the Logarichmick Tangents, are Anglogous to the 
Meridian Line, avd that as-the Meridian Line is a Table of the Difference of Longing 
to'every minute of Latitude on the 4th Rhomb from the Meridian ; fo the Logarithmiy 
Tangents are a Table of the Difference of Longitude, to minute of Latitodety 
ſorye determinate Rhomb. And as the Tangent of that Rhomb, to the Tangent 
ny other Khomb 3 ſo is the Difference of the Logarithms of any two Tangents, to 

cepf Longitude on the propoſed Rhomb, intercepted between the two Latityds 
of whoſe half Complement you rook the T angent or Tangent Complement. The 
ridional Di of Latitude for, z min. of Lat. from the _ ial, in the Scaled 
Logarithmick-Tangents (by the common Tables) is 1263, and in Ylacg's Canen Mayum 
1263311. | 

Therefore as 1263, to 1 min. ſo is the Difference of any two ithmick Tangent 
to the Meridian Difference of Latitude in Minutes, between thoſe two Arches in the 
Quadrant, of whoſe balf. Complements the Tangeats or Tangent-Com ors were 
taken, And as 1 min. to Radius, ſois 1.263, to the Tangent of 51* 38*; the Angk 
thar Khomb makes wich the Meridian, on which the Scale of Brigg's Logaritha-Tat- 
gears, are a Table of the Diff. of Long. Or as 1 min. to Radius z ſo is 1.263311, to To 
. the Tangent 51* 38/g//, as Mr Haley bas determined it. | 

1. If the two Places be both in North and Sourh Lacilade, divide- the Difference & WY 7 

the Logarithmical Tangents, or Tangent-Complements, of half the Compl. of the La 
—_— 90 degrees, by 1263, the nt.in the meridional Difference of Latitnds W - ** 
Examp. Suppoſe two places, one in the Lat. 50* 10/, the other in the Lat. 35* Te 
(hors North or South Laticade) to fd the meridional Difference of Lackude berwea So 
them. | 

Lat. $o* 10/, Comp. 39* 50, 4 Comp. 19* 55, 

Lat. 39* 54*, Comp. 52* of, { Comp. 2 oz', 

The Log, T. of 19" 55/ 9.5590974 T.Cof 19*55/——10.4400029 BY + x; 


The Log. T.of 26*0z' -9.6891459 T.C of 26 03'=——t0,3108570 
The DIE. — — — ———- 1302459 The Diff—m——— 300459 g 
3263) 1300459 (1929 the Merid; Dif. of Latitude in Minutes. T 


2. i one Place be under the EquinoCtial, and rhe other in the North or Souch Lat 


__ 


bn ag OUT PE -- Ta 
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Divide the Difference of the Log. Tangents, or Tang. Complements of half the 
Quotient 


7 


Complement of the Latitude, and of the Tangents of 45 by 1263, the 
Con dcridional Difference of Latitade in anautes. | f a | 
One place under the EquinoCtial, and the other in the Lat: 5o* 10/, to find the 
T7 ifference of Latitude. 


| T. of 19* 55/ — 9-5590971 T. C. oh, 19* 55/ ———10.440902 
TOES T. of 43* 00 —— i0.c000000 T of 'q5* O/5—— 
| O———————— 1. The Diff. 449g029 


1263) 4495029 (3490 the Merid. Diff. of Latitude in minutes. = Fg 
3..if one Place be in North, and the other in South Latitude. ; Divide the Sum cf the 


two Differences of the Tang. of 45 deg, and the T oc Tone, : 
half rhe Comp. of the two Latitudes, by 1263; relies. angie ons p:771s - 
&« Lati idiooal Diff 


Exanp. Suppoſe one place in the Lat. 50* o N. the other in the Lat. 32* 20/S. to fin 
the meridional NE_—_ of Latitude in _ Fi : — 

The Diberence of the Tang. of 45', and the, Tang, or Tang: Comp. of 297 & is 
4389341, the Difference of the Tang. of XL) and the Tang. — Fo "a 

4 182592328, the Sum of theſe rwo Differences, 6981669 ; divided by 1263, the 

7 5527 * Re REIone ___ of LA in. | 
-PROB.. V. Both Latitudes, and the Difference of Longitude given, to find the 
Courſe, the Diſtance and the Departure. GR 

p, The Lizard in the Lat, yo* 10) N. and the 


"een TEFERFE 1} Sf 6 


Rnd 
a "4 


- 


| Faſt-end of St. Michae'"s, in the Latitude of 37* 54'N. 4 A 
2 the Difference of Long; between them 22 deg. or 1320 Wu 
d the min, to find the Courſe from the Lizard, to St. Mi- F 
ing WH 4's, tbe Diſtance and Departure between them. : T 
maict In therwo Triangles A bc and ABC. 
8 Ac repreſents the Diſtance failed, Ab the Diffe- C - —þ 
rence of Latitude, bc the Departure from the Meridi- 
, an (as in Plain Sailing) A B the Meridional Difference C — B 
vda of Latitude, B C the Difference of Loogitude, according to Mercater's Sailing, BAC 
Ms port, Acb or A C B the Complement of the Courle. | RED 
ed , The Difference of Latitude in Meridional Parts, found by the 4:6 Problem; is 1029 
Ka The Oper ation for Logarithins, to find the Courſe. 
ens - As the meridional Difference of Latitude 1029 mio. 4.01241 54 
we To Radius —— _— — 1 0,0C00009 
ngk Sois the Difference of Lopgitude 1320 min. —_— "—— 3.1205739 
I Tothe Tang. of the Courſe 52* 03/ ————_——— — 10.108i585 
of The Courſe is S. 52* 037 W. or S. W. almoſt , W. 
Ls To find the Diſtance ſailed. | , 
ads AsRadius - — — _ - 1 0.CO00000 
$Y + Jo the Difference of Latitude 736 min. — —  2,8668778$ 
= $9 js the Secant of the Courſe 52*03/ ——\4;z 
| Tothe Diſtance ſail-d 1197 min ——————- ———— 3.07802 i3 
; , To find the Departure from the Meridian. = FM | 
> : i =. Tagen CN — ne 
] ' — 
— F To the Difference of Latitude 736 min.————— —— 28668778 
bd Sis the Tang, of the Courſe 52* gy ————— — ———101079715 
To the Departure frotn the Meridian 943 min. —— ——————r: 974849; 
Fo 


af | -- " PROF: 


PROB. VL, . One Latitude; the Courke and Hi 
rence of Longitude given, to find the other Latin 
the Diſtance and the Departure. - - "'D4 

Examp, The Lizardinthe Lat. 50* 107 N. the Cart! 
from thence S. 52* 037 W. and the Difference of 1 
gitude 22*, to find the Latitude of the other'place. 
| Diſtance and the Departure betweeit thenl. ' 


The a by the Log arithms, to find the other Latitude. 
As the Tang. of the Courſe $2” CE——_— — — 


# 


To the Differente of Longitude 1 320 min. 
- S6is Radius —— | 


* To the meridian Differtnce of Lat. 1029 min. 


Multiply 1029 by 1263, the Produtt 1299627, ſubſtraft from 10.4405029 the Ti 
Comp. 19* 55/ (the balf Conlp, of 50" 10/,) the Remainder 10.3109402 is the Thy, 
"Comp. of 26* 03/,' the double whereof 52* 06', ſubſtrated from go deg, leaves thels 
titade of the 2d place 37* 54* N. "mY 
Having both Latitudes and the Courſe, find the Diſtance and the Departure; as ak. 
5th Problem. FM 


*h 


Ohe Latitude, the Courſe and Diſtance given, toll 
the other Latitide, the Departure and the Difference 
of Longitude. an 

Examp. The Courſe from the Zizardin the Lazy 
T 10 N, 18S. 52* 03/ W. the Diſtance ſailed 1 197 min. 
find the other Lat. the Dep. and the Diff. of Longimds 


C — B | 
The Opet ation by the Logarithms, to find the other Latitude. 
As Rain ——— ci bn recies Lorri P ERS 


To the Diſtance ſailed 1197 min. EE a ne i 3.0988 
Sois the Sine Comp. of the Courſe 52* 03/\—— — a—_—_— 0, 


To the Difference of Latitude 736 min.—— ———— 8669 
To find the Departave. — 


- Lu 


As Radius ha en 


So is the Sine of the Courſe 52* 03/ ——— —-—— 9.8968 


wr 7 


To the Departure from the meridian 943 min.—- a — 72.9749 


The Difference of Lat. 736 min. reduced-into degrees and minutes, (riding by 
makes 12* 16', which ſubſtratted from the 5o* ro N, the Latitnde of II 
37". 54 N. the other Latitude. By the two Latitudes, find the meridian Diff. of La 


rude by the 4tb Problem: 
To find the Differenct of Longitude. _ 
— _ - — ————— 10,0000000 


AS RG nn —— 


X - o = = = ' rn 
- - Tothe meridional Difference of Latitude 1029 min, — ——. 3.0124156 
- -SBthe Tang. of the Courſe 52* 03 IS 10. 1079715 


Fo he Difference of Longitude 1319 MIN. ——— = Sn x 3.120336 


a b 
4 o . 4 The 
" ; \ 


om 


Mereator's Sailing, 12 ; : 


_ 7 


The Meridional Difference of Latitude in the Scale of Logaritbfaick Tangents, (o- 
mitting the 3 laſt Figures) 15 1300, and the Angle that Rhomb makes with the meridi. 
an,” 00 which the Logarithaick Tangents become a Table of Diff, of Longitude, is 514 


- p —_ A ws WP kl, = 
- = . -© > = 
- 4 ” o wu 
-FFS( 5 |S£4.3- 181 $8 
- : - — \ oy - < : 
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AS 
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zo: from hence ariſes another Proportion to find the Diff. of Longitude. 


ery Co. Ar. 
As the Tangent of this Logarithmick Rhomb 51 deg. 38. min, —— 9.3985296 
To the Meridional diff. of Lat. in the Logarithmick Scale 1300——3.1139433 
So the Tangent of the given Rhomb or Courſe 52 deg. 03 min. 10.1079715 


To the Difference of Longitude required 1319 min, — —,,4444 


pPROB. VIII. Both Latitudes, and the Courſe given, 
to find the Diſtance, the Departure and the difference of 
ro 


Examp. From the Lizard, in the Lat. 50 deg. 10 min, 
N. tothe Eaſt end of St. XMichaePs, the Courle is S. 5 2 
03 min. W. to find the Diſtance, the Departure and 

; e of Longitude. Having both” Latitude and 
the Coorſe, find the Diſtance and the Departure by the 
gthProblem, and the difference of Longirude by the 7th 


p RO B. IX. Both Latitudes and the diſtance given, 
to find the Courſe, the Departure and the Difference of 


E , 
Exenp. T he diſtance between the Lizard, in the Lat. 
,10 min. N. and the Eaſt end of St. Aficbael's, in 
the Lat. 37 deg. 54 min. N. is 1197 min. to find the 
Courſe, the Departure and the difference of Longitude: 


The Oper ation by the Log arithms. To find the Courſe. ; B 
As the difference of Latitude 736 min, ——— 2,$668;78 
To Radius — — en QC __ — 16,0600090 


Sois the diſtance ſailed 1197 min.——————.074 
To the Secant of the Courſe 52 deg. 03 min.———— 10.2112163 


Having both Latitudes and the Courſe, find the Departure by the 5th Problem, and 
thedifference of Longitude by the 7th Problem. 
PROB. x. Both Latitudes, and the Departure gi- 
yen, to find the Courſe, the diſtance and the difference 
of Longitude. | 
Examp. The Lizerd in the Lat. 5o deg. 10 min. N. 
and the Eaſt end of St. MicbaePs in the Lat. 37 deg. 54 
Min. N. the Departure between them 994 min. to find 2 
- —_ the Diſtance and the difference of Long- y 
C $” of Ll 


The Operation by the Logatithms. To find the Courſe. — } 
Asthe difference of Lat. 736 him. —_——— —2.8668778 
To Radius - —— —— — 1 0.000000 


$0 is the Departure 944 min- ——— - m—— — 4... 7 
| To the Tang. of . the Courſe 52/deg. 03 min, ——_———— —10.1080942 


_ Having both Latitudes and the Courſe; find the Diſtatice by tlie 5th Probleni, and the 
difference of Longitude found by the 7th Problem. 
PROB; XI. One Latitude, the Courſe and the De- 
partore given, to find the other Latitude, the diſtance, - 
and the difference of Longitude. | 
- Examp. The Courſe from the Lizard in the Latitude 
© deg. 1o min. N. being S. 52 deg. 30 min. W. and the 
rture 944 min. to find the other Latitude, the di- 
Rance and the difference of Loogitude. 


vo T M m 
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_ f Sailing by a Great Circle. Book W 
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The Operation by the Log arithms. To find the other Latitude. 


-As the Tangent of the Courſe 52 deg. 03 Min, ———- 


To the Departure 944 min—— 
So is Radius 


ifference of Lat. 736 min.— CAR 
To the difference o 73 Te nd the Diane 
As the Sine of the Courſe 52 deg. 03 min. 


To the Departure 944 mi —————- 


" $0is Radius» —— — 


To the Diſtance 1197 min. —— — — —— 3.07 
Find the difference of Longitude as in the 7th Problem, ——— 


PROB. XII. One Latitude, the Diſtance, and t 

AA. parture given, to find the Courſe ; the other 
and the difference of Longitude. 

Examp, The diſtance from the Lizard in the Lathub 


wy 


50 deg. 10 min,N.To another part bearing South-weltes 
of ; ly is 1197 min. and the Departure between them 9 b 
OS b - find the Courſe, the other Latitude and the differws. - 
of Lonpitude. KL £ 
C< ———— 'Þ Wy 2 
The Operation by the Logarithms. To find the Conrſe. ' <b 
As the diſtance 1197 min. qt — 3.0330 Diagi 
To Radius 5 1. 


So is the Departure 944 min. 


— 


To the Sine of the Courſe 52 deg. 03 min._— -—— — —9.8968y 


Having the Departure and the Courſes, find the' other Latitude by the 11th Probley the Sc 
and the difference of Longitude by the 7th. 


PROB. XIII. One Latitude, the Diſtance and difference of Longitude given, to fil 
the Courſe, gg other Latitude and Departure. 


PROB.- XIV. One Latitude, the Departure, and the difference of Longitude give, 
to find the Courſe, the other Latitude, and the Diſtance. 

\The Relolution of: theſe two Problems are wanting, to compleat the Doftrine of Mer 
cata”s Sailing; and be that ſhall perform ir, will have the Honour to make a further 
Improvement, in the Science of Geometry. 


CHAP. X. Sailing by « Great (ircle. 


We: will now ſhew you the way of Sailing by the Arch of a great Circle, which 
is the neareſt way of -Sailing of all others, if a Man may have Winds to keep 
near the Arch that goes over the two' Places propounded ; ard that there are n0 

Rocks, nor Sands, nor Iflands, that lie in the way. | 
And this Sailing by the Arch of a great Circle, will prove a great adyantage when 
your Courſe lies near Eaſt and Weſt ;, for Sailing Eaſt or Welt, you truſt altogether to 
53. theDead-Reckoning (by the two former ways of Sailing) but by this way you belpyout 
—Y ſelf by altering your Latirude ſeveral deg. by which you may reftifie your Account. Ex- 
ample.. Admit you were to ſail from Avero on the Coaſt of Portugal, to the Bay on the 
back ſide of Aquamack near Virginia, which lie both near the Latitude of 40 deg. and 
ſuppoſe the difterence of Longitude between' theſe two places be 70 deg. The diſtance 
of the two Places Eaſt and Weſt is 53 deg.and a half and ſomething more 3 but the di- 
ſtance to the Archof a great Circle is but 52 deg, and a little more; that is, 1 deg. 
a 


Gap X. Of Sailing by 2 Great Cirele. wes "A 27 


SH m—— — —— 


at half lefs, which.is bur a lictle benefic ro this, which is che This Arch/of @ 
chiefelt. That in failing between two fuch Places by the Arch of a _ Great Circle over 
"eat Circle, you will in the brit ball bf the way rails the Pole 5 two places ins Lati- 
, 41 min. and then in the other half deprets the Poleas much; ſo rade 40- deg. and 
that in the whole Voyage you will alter your Latitude 2 « deg..22 tm. . df. of Long. 70 4. 
by ſeyeral Courſes 3 by which you may reQufie, your Dead-Reckan- is tbe Line Þ. W, 
which you cannot do in failing upon a Parallel of Eaſt and in the Diagram of 
Welt; ſo that you ſee ir 1s the beſt way of ſailing, as well as the the 13 Chap. of 
neareſt, eſpecially in ſuch Voyages, 15. the Wind fayour you. If the part of the Globe 
the two Places lie under the Zq uinoQial, or under the ſame Meri- 5«z Plano. 
Jian, the diſtance between them is thus found. If the two Places 
have no Latirude (being both under the Zquatar) the Longitude is the diſtance in deg, 
min, If both Placey agreeing in Longitude, have Latitude alſo of like denomina- 
tion, (both Latitudes Northerly, or both Southerly) then ſubtract the leſſer out of the 
greater, the remain is the d:{tance. Bur if both Places in one Meridjan, have one Lati- 
rode, and the other Southerly Laticude, add them together, the ſum is the diſtance in 


Degrees. 

CHAP. XI. Two known Places, one of them having no Latitud : the other- baving Latitude 
and Difference of Longitude ;, To find, 1. Their Diſtance in a Great Circle. 2. The Di. 
reft Pofuion of the firſt Place fromthe Second, 2. And the ſecond Place from the fir. 


The Firſt Scituation. 


Firſt, If and two Places being propoſed, the one under the ZquinoCtial, the other 

being in any other Latitude given, either North- or South, and -the difference of 
Longitude of the Places being known ;, you may find the three things before ſpoken of, 
by the following Directions. We call the Angles which the Arch of a Great Circle 
make with the Mcridians of thoſe Places, the Angles of Poſition. Now in the following 
Diagram, ler Z& be the Entrance of the great River of Amazons, under the Equator ; 
AQthe Zquaror, and let C repreſent the Iſland of Zandy, lying in Latitude, 51 deg. 
12 min. Northerly, and CQ the Meridian thereof : and ſuppoſe the difference of Log- 
gicade A Q to be 41 deg, 22 min. 

The Stercographick ProjeGion, 

" With a Chord of 6o deg.. deſcribe the Circle EN Q S, and draw the Zquinodtial 
EQ, crolling it at Right Angles with theLineNS N, being the North Pole, and $ 


the South. Let A repreſent the River of the Amazons, then by the Line of Natural 
Tagents, lay off the Tangent of half 48 d. 38 m. the Compl. of the Diff. Long. (vis; 
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| of Sailing by 41 Great Chicks. Book, 


Tang. 24 6.:1 9m. or-24 & 7) HtoG, and deſcribe the Meridian NG S: 

the Chbordof-$1d. 22 m. from X and Q to X& C,and the Tangent of half $1 d, az 

(viz. 25 6.41 m-) from H to'M, and deſcribe the Parallel Z MC, cutting the | 

NG S in the-Poiart Z, which repreſents Zandy - then the Arch X& ZQ, paſling by. 

Point Z, which is the Arch of a Great Circle paſſing from the Amazons to Lan, 

XK Zis the diſtance in the Arch from the Amazons to Lundy; and the Angle N X "s 
A 
+ 


.. - 


Angle of Poſition from the Amazons to Lundy, andN Z Z is the Angle of Poſition 


Landy to the Amazons. 
By the Logarithms. | $M 
N the Quadrantal Triangle X Z N, there is given N Z, and the Angle ZN 
find # Z,' and the Angles Z ZN and Z ZN ; or in the adjacentRight-angled 
avgle E Z G (Right-angled at G) there is given G Z the Complement of N Z'to- go 
and X G the meaſure of ANZ, to find XA Zand the Angles G XK Z (and the C 
mentof NZ & to 180 deg.) and G & Z the Complemens Z X N to go deg, br 


For the Diſtance in the Arch F Z. 4 


As Radius is to the Co-ſine of difference of Longitade 41 deg, 22 min.-—— ghz, 
So is Co-ſine of the Latitude 51 deg. 22 min, — ——- ——— — ws 


To the Co-ſine of the Diſtance 62. deg. 04 INN, — ——— e— — 


W hich converted into Leagues, is 1237;he neareſt diſtance between thoſe two Plares 
For the Angle of Poſition from the Amazons towards Lundy, G EX Z the Complemen 


of N-FE Z to go deg. | | gt 
As the Radins to the Sine of the Diff. of Longitude 41 deg, 22 mit, — —— ud . 
So is the Co-rangent of the Latitude 51 deg, 22 min. - - —— ——990M7 
—_ 
To the Co-tangent of the Angle mmm — 


For the Angle of Poſition GX Z, 62 deg. 10 min. whoſe Complement to 90 deg.y 
27 deg. 50 min. the Angle N X Z from the Amazons to Lundy. 


As Radius 90 is to Sine of the Latitude 51 deg. 22 min. Q C—--——- —— 989273 
So is Co-tangent of Diff. of Longitude 41 deg. 22 min. AQ— —— 1005512 


To the Co-tangent of the Angle Z Z G 48 deg; 26 min. = — = 994795 


Whoſe Complement to 189 deg. is 131 deg. 34 min. the Angle ZN. 
 PROB, 2. Howto find the Great Circle's greateſt Lat. N. or S. or the Obliquity, 


Ote, Without the Knowledge of the true Quantity of the Obliquity or Latitude of 
that Great Circle, which will paſs direQtly over the Places propounded, there cag 
be no compleat Demonſtration, muctleſs Arithmetical Calculation of things pertaining 
thereunto z, therefore it is needful that the true Quantity of each Great Circle's Obliqus 
ty be diligently found to exact certainty : which ro do, it ſome Caſes is very eafie, and 
in ſome again more difficult. Therefore I will propound Ryles for the ſeveral Scicuations 
following, ex thoſe that are ſcituate under the Zquator,or.under the ſame Meridian, 
one Place be under the _— and hath no Latitude, and the other hath any quaitity 
of Latitude, and the difference of Longitude being leſs than 90 deg. as before 41 deg 
22 min. it is caſily found, thus : , X 
The greateſt Obliquity in the foregoipg Diagram-is H R, or the Angle G X Z. 


As the Sine of the found diſtance 62 deg, 4 Min. -——- ——-———--- 994610 
Is to the Sine of the Latitude 51 deg. 22 min, ———— —— ——————1 989273 


Sos the Radius (added to the laſt Number) . & - 
To the Sine of the greateſt 25 nl 62 d. o9 m. ——--m— 
So 62 deg, 9 min. is rhe greateſt Obliquity or Latitude from the Xquator,of that Great 


Bur if the difference of Longirude be 90 deg. as A H, and one of the Places have fo 
Latitude, and the"other hve afiy quantity of Latitude z then it is evident to Reaſon; 
$4 as 
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Clap. XI. Of Sailing = 4 Great Cirele.. 


<in the Diagram may appear, FIT nya my ana Port F: 
the greateſt » which En nad hoyerFherigny 
Ce ler LIE + 


For Note, That every htm pea pm 7m : mew 20y two Places 
vEquater in two oppoſite Points 1 rom each ocher, as the Ecliptick Line doth 
nos EE a Ee ID 


gn ee one Place have no Latitude, todeg. no min; and the other haye any quanci 
of Latitude, the Difference of Longitude more than 90 deg. to find the 
of the Great Circle palling over thoſe Placers thus, {3 
£2 dls ons Place Laticode no deg, no min. and the other 51 deg, 22 mia. Difference 
langhoe 123dep deg. 38 min. diſtance betwixt them is near 1 17 7 deg, 56 min. There- 
4 the diſtance out of 180, 


and there remains 62 deg, 94 min. 


Asthe Sine of the remainder 62 deg. 04 Mil. ————— Sen Baa 1a 2 
h to the Sine of the  Laticede 51 deg, 22 Min,——— e] wk : 
$i Radius Fe FE oT” = 7 

TotheSine of the greateſt Obliquity 62 deg. og mig. 994653 


Win the former Example; And ſo you may make for ity Queſtions of this nature. 
The Second Scituation. 


Econdly, There may be two Places both Scituated in any Parallel of Latitude, betyixt 
the Artick and Antartich, Poles, differing only in Longitude. 


7, 22 min, and their Diffe. 


PROB. 3. Adi there be two Places beth i the Latitade of $1 
ance of 1boſe rio Places. 


nds be ar 
i ded rim of the a2 Flee Pd Loringy Py 


diavin the Circle N Q'S Z and theLines N$and £ 
SHES eo hf no 22 min, and 


| by laid from R. to L by the 
NLS; the ſecond Plactis ut R;, and firſt at C3 


\ 


RP TCIITS | , by | p 2 og i ; —— 
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= 
through Rto'B, and meaſbreK 1 on the half Tangents, and you will find i 21 2nd 
4 Quarter, Cotnplemene-to godeg} is 68 deg. three quarters Lhe Angle of Poſition N CR, 
Now from the balf Tapgenes'take's8 deg, and three quarters, and lay it from 
ter'K to E, and from/©draw through the Point” of Interſeftion at R the prickt 
ERF4 and meaſure CF on tbe Lineof Chords, and you will nd it 32 deg. and 4 quay, 
. terfor.cthe- Great Circle's Diſtance. 2:7 1x90 
- lathe Seventh Problem of ſailing by Mercator's Chart, you may Yee there was 
the Diſtance of theſe twe-Pleces meaſured in the Paralleh and foruni-to be &s 
here is required the neareſt Diſtance inthe Arch of a Great Circle : Work thay 
the Tables of Logarichms. . lo 
* For the Diſtance, $5 


"45 the Radius; is to the Sine |. of the Lacicode 38 deg, 38 muln. —— 
So is the Sine of half the Sn Gon Longit, 26 deg. 27 mio. E: 979ig 


-TotheSine of half the Diſtance 16 deg, 09 RR 1122 A IEE I + | 


Which doubled is 32 deg. 18 min. and this converted into Leagues and Miles, is 
and 1938 Miles, the neareſt Diſtance 3 -and leſs than the Diſtance wivas 


a, Parallel by Miles 42. 
To find the Angle 'of Poſition, 
As Radius 90, is to the Sine of the Lar. 51 deg. 22 min, a 
So is the Tangent of half the Diff; of Longitude 26 deg. 27 min. —— 


TotheCo-tangent of the Angle of Poſition 68 deg. 46 min- —— -9 


PROB. 4: h Baptrkiry orom both the ſame Latitude, as 5t deg, 22 min. Pp. 

towards the ſame Pole, whether North or South, and Diftcrens 

of Longitude 52 deg, 55 min. or any number of deg. under 90: (If above 90 5 take 

out of 180, and work with rhe renfainder the ſame manner of way) To find the grcarch 
Latitade by which the Arch paſſes, or the greateſt Obliquity. 

Ja 


As Radius go, to Co-tangent of the Latitude 51 deg, 22 min; —— 
So is the Co-ſine of half the Difference of Longitude 26 deg, 37 —_— 


To the Compl. Tang, of the greateſt Obliquity 54 deg. 25 min. — - 98544 


So that the greateſt ay ach is 54 deg. 25 min. And the fame Proportion will hold 
ihe any Queſtion of this Nature. 


PROB. 5: The Third Scituation. 


One Plc having North Latitude, and the other Place having South Latitultle, © cr, 
uantities, and the Difference of their Longitude: leſs than 90. As admit es Log - 
orth Latitude, as Lundy, 51 deg. 22 min. the ether South Latitude, = he Riogeh 

Plata, 35 deg. wo min.” Dj rex of Longitude betwixt them 45 deg. 55, min. 1 demand 7 be 21 
Dift ance, the Angle of Poſition, and the greateſt Latitude or Oiquiry of the Great Ci 
that paſſeth over theſe two Places. 


A I tans Meridian N E S A,and the Lines N NY 
_ amthelineP.CO, and HEM» e 51 deg, LR nnnby 
draw the Line at Right Angles co the Line 
Tangents, the Complement of..the of Longitude, ayey ogy, 
lay Fs and draw the Meridi NFS, wheteon uy Ee. | | 
Rio de la Log of ng out of the Line of | bag : Be 
nes from © to the Pole, and dram; y 
EFR Od mat OR 00 the bal Tangen col rg wi hog: 


deg. makes the Angle of Polly N Þ 
By wakes the ang of Conde: 


oe” 


= 


Fog 
I 


i 4+* 


deNESAAatT; therefore 


.nieaſure of RP 950d r_ the Di 
2; Which routes” *rhe Fenet *of 58 Wages, A the 


mv 


© rm 
a7 
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| Bythe Logarithms ; To find the Diſtance in the Arch. 
As Radius to the Co-fine of Differ. of Longitude-45 deg. 55 min. 


$84242 
50 is the Co-tangent of the greater Latitude 51 deg, 22 Migom—-——— 990265 
To the Tangent of. the firſt Arch 29 deg, og mig ——————— JOG 


The les Latitude 35 deg. and 90d. makes 125 d. Take the bGrſt Arch 29 d- 5 min, 
therefrom and there remains 95 d. 55 m. which is the ſecond Arch. Then, 


AsCo-ſine of the firſt Arch, 29 deg. o5 min. — . > — ——994146 
j; co the Co-ſine of. the ſecond Arch 9g deg, 55 La — 01318 
Sos the Fine of the greater Latitude 51 dep. 22 hin——— 989273 


—— 


Take— —— —84 43 To the Co-ſine of 95 d. 17 ft ———189059t Sant 


Outof—— — 180 d. no { 


adthere remains--95 17 The Diſtance— DR Do — 896445 

To find the Angles of Poſuion, NPR andP RN, inthe Oblique Triangle N Þ R 
{v5 Co. Arith. 
As Sine PR the Diſtance in the Atch 95 deg. 17 mig. - -——.001 8 


o Sine Þ N R the Diff. of Longitude 45 d. 55 [I — — —.5632 
26 Sine N R the leſſer Laticude 354d. and 90 d. —125 d. nomin. ——— 9.91436 


To Sine N PR 143d. 47 m. which is the Angle of o 
Poſition from Lundy to Kio de ls Plata, O c T1 Et ES 0327353 

Then as Sine PR the Diftance in the Great Circle 95 d. 17 mm, —— 0,008 
oSine Þ N R the Difference of Loogitude, 45 d. 55 0,—— — 9.85634 
ks Sine N P the Compl, greater Latitude, 3 — 


d. 38 h———_g 9,4; - 


ToSine NR Þ 26 d. 46 0. is the Angle of=—o_— -- eqs. 
-*Poſition from Ris la Plata to $—=——4963359 


To find the Obliquity, or the greateſt Latitude by which thi Arch paſſes. 


AsRadivus to the Co-ſine of the iter Latitude, $1 0. 22 h.—————g 9542 
$6 the Sine of the greater A 7 


of Poſition 143 d; 47 9.————977 tg 

wa "L > : | £ m— A. 

"Tothe Co-ſine of the greateſt Latieude/which is 684! 22 th. -—-—5,59687 
PRO RB. 6. The Fourth Scicuation. | 


he 1 tle Laitade of two Placet both in one Hemiſphere being given, together with rhe Difebthet 


ngitude, to find, Firſt, the Diſtance in the Arch of a Great Circle. Secondly, The 
ary 2rp ce Þ Plan the Second. 4 Third) "Bron the Sechad Phce 
tothe, firſt, And Fourthly, Cirels greateſt Obliquity that veſſeh over thoſe rd Plates. 


Amit L H be Land in the Laticude, 51 deg. 22 win. and Longitude 25 deg; 52 tin! 
fromthe Wet end. of St. Michasfs 900 B the Zdrbadoes in whe Latirede 72 lee. 
ih. and Longitude 332 deg- 57 min. and Diff. of Long, 52 deg. 45min 
Lay down firſt the Latitude 51 deg. 22 min. from to L ; Secandly, the Difference 


1: JF Lopgitude #7 4mf Lhe and draw the jan-CircleP FS 4 then lay dawn 
7 yl he of Babedes Q to t3, and take of the half Tangent Line QF 35 deg; 
% 11055 Min.-2nd lay fromC to K, and draw the prickt Line, which rank the Meridiar- 


F$1gB, the Latitude of &erbadeer, 13 deg, to werk dy © 

ny oa Poſition from Landy to the Barbadver is B LP; wh: 112; 

mn take off the Line of half Tangents, 68 deg. and lay it C to Pole, and the 

Pole through B, and it will cur the Limb in G : Therefore mtafare @ L od 
have 57 deg. forthe Diſtiate- V1 1 + 

1 


B draw the Cir N; 
wh is 


Of Sailing by a Great Carle bo 


P 


[- 
Te find the Diſtance by the Log arit bums. 


As the Radius, is to the Co-ſine of Diff. of Longit. 52 deg. 55 min'—— 
Sois the Co-tang. of the greater Latitude 51 deg, 22 min.— 9h 


To'the Tangent of the firſt Arch 25 deg, 44 min. — adn 


Take 2 44 min. from 76 deg. 50 min. the Complement of 13 deg. 10 x 
I aL OY 44k dermain is 51 deg, 06 tin. the ſecond Arch. ors 


4s the Co-ſine of the frſ Arch 25 deg. 44 min-—995464 


Is to the Co-lineof the ſecond Arch 51 d. v6 a= and the Digs 
Sois the Sine-of the greater Leviende 51 d. 22 m,——989273 


m— 


| 1969066 
To the Co-fine of the Diſtance $7 4 No I. ————973602 


hb the Diener inthe jurh at a Great 
166 aw ton yh hows a the 
— _—— Sopfan Rhonda th FE Cer 


To find the Angle Hom many Becton, 
\, As the Sine of the Diſtance 57. deg, 10 min. ——— 


— _ — 
$9 he ret the Dierece of Lagide radey. 55. min ——=— 


"II 2 on 
To the Sineof the Angle of Poſition— . = c—_ ——55 = | 
Which is 112 deg, 09 min. | 

To find the Angle of Poſitien from Barbadoes abiott 
| As the Sine of the Diſtance 57 deg. no Min;—— 


. Tothe Sjne of the Difference of 24 EUR 
| Soisthe Co-fine of the arr LaN ge . i 2a 


Sk | | 196s 
Tobie of the Angle of Foſnion 36 deg, 26 Min. ——oo—_ommnmnm EE" 


IT De — — 97736 


: 


* p . a 
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Chap. KIT. Of Sailing by a Great Circle; MTS, 124 J 


To find the Obliquity.” 

As Radius to Co-ſine of leſs Latigude 13 deg. 10 min, —— ———————gg3843 

$0 is the Sine oP the leſſer Angle of Poſition 36 deg, 26 min. — —— ——97770 

To the Co-ſine of the greateſt Obliquity 54 deg. 40 min. 976213 
CHAP. XII. To deſcribe. the Globe in Plano, by the Mathematical Scale. 


A Heſe, and all other Queſtions of this _ naryaeye Le Reſolution of any 

4 Spherical Triangle, may very eaſily be performed by the Globe : Bur becauſe 

"I the Globe is a chargeable laſtrument, and ſo every one cannot have it, therefore ſeveral 

A Men have invented divers ways to projet the Globe upon a Plain, 'as Guarer hath rhemin 

his Book of the SetFor.” The fitteſt for this purpoſe will be that of Gemma Friſis, which 

F x molt uſed in the large Maps of the World, the Projeftion whereof is as followeth. Firſt, 

o By the Chord of 60 deg, deſcribethe Circle NE S, and by the Chord of 50 deg. di- 
vide it into four parts as X E for the «£quator, and NS for the primary Meridian : 

0 by taking off every 5 deg, of the Chord, you may divide cach Quadrant, and number 


7 


= 


' them as in the Figure : Then take off your Line of half Tangents in your Scale every 
- gdeg- and lay them from the Center C on the four rants, and number them as they 
are in the Figure z ſo ſhall you divide the Diameters & E-the ZEquinodtial, and N S the 


Meridian. Now you have divided the Diameters, they will guide you in the drawin 
of the Mcridians from Pole N to Pole $, which are Circles 3 as likewiſe are the Parallels 
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”, 


- Difference of Longitude betwixt the two Places, therefore ſubtrat the Difference of 


© the Remainder had been the Differehce'of Longitade from the Meridian of Obliquity, 


y "How to find the Center: of the Meridzan Circles, ; TP 

, You may find the Centers in the Diameter A E, if you extend thaCompaſſes "to the 

Secants of every 10 deg. and- with that” Diſtance put one Point at 30. in the Semi 

dianieter XX C, and the other Point will fall in E C,ard be the Center of the Meridign | 

the firſt 10 deg, from &, and do the like for any other deg. continuing the Diameter 

when need ſhall. require 1t. 1 
415 How to find the Comters of the Paralils of Latitnde, 


For the Parallels of Latitude, take the Cam of the Latitude from your Ll 
of Tangents,put.one Poigt.ia the, deg, of rnfrnde, the orher will ſtand in che Cen, 
Example; Hf you wilt draw the Parallel of Latitude for 60 deg. take off the Taogene* 
line of yourScale-36 deg. theCompl. 60-Jeg. of Latitade,and the other will fall vpon Vq py 
Center of "the Parallel of 60 deg- in the Semi-diameter N $,continued beyond the 
So take the Tangentof 40 deg. and ie wilt draw the Parallel of 50 deg» whole Centery 
at X, and ſodo drawing all Parallels of Latitnde. | 2h 
The Four Scituationt "that are on the Globe. yi 


Fhe Finſs Scitnation. I is the Point for the Mouth of the River of Amazons, Z'Tim." 
dy, C R the Obliquity, E the other Point of Interſeftion with the Xquator, NRithe 
meaſurevf the Angle of Poſition from Amazons to Lundy, X Z the Diſtance from Aw« 
2m to Lundy, * | | 

The Second Scituatioti. Lis the firſt Place, EF is the Difference of Longitude, Ti. 
the ſecond Place, and*'% H is the meaſure of the Angle of Poſition, 1r the Diſtang, 
The greateſt Obliquiry of that Circle N rl. is at W. | W- 

The Third Scitxation, 1, is the firſt Place Lundy, E p is the Difference of Longitude, 
is the ſecond Place Kio de Plats, S £ the greateſt Obliquity, H n the meaſure of the Ang: 
of Poſition from Landy, LR the Diſtance from Lundy to Rio de Plats. Tz 

The Fourth Scituation. T he firſt Placeis at L, Lundy; Difference of Longitude is ER 
the ſecond Place Barbadoes at by HY is the meaſure of the Angle of Potion fu 
Lundy, and b L'the Diſtance from Landy to the Barbadoes. X7 


CHAP. XIIL Howto calculate what Degree and Minute of Latitude the Jong "Y 
be green 


ſhall paſs through for any Degree and Minute of Longitude, from the Meridian of t 
Obliquity. : 
By the Latitude of two Places, the Difference of Longitude betwixt them and the Obliqui 4 
the great Circle both Places being given ;, to find the Difference of Longitude i 
of each Place fromt Meridia of the greateſt Obliquity. BY ÞF 
Et this be our Example. Lundy in North Latitude 51 deg. 22 min. and Barbaduuly 
North Laticude 13 deg. 10 min. and the Difference of Longitude 52 deg. 55 ml i 

and the greateſt Obliquity 54 deg. 40 min. Work firſt with the leſs Latitude, tot. 
the Difference of Longitude from the Meridian of Obliquity of -both Places. Thus, *% 


As Radius to the Co-Tangent of Obliquiry 54 deg. 40 min.————— 9.g505 
Soils the Co-Tangent of the leſs Latitude 13 deg. 10 min.— —9$.36g08 


To the Co-ſine of Diff. of Long. of Barbedoes 80 deg, 27 min. — 9.2 -) 
Becauſe the difference of Longitude of Barbadoes from the Obliquity is more than the 


Longitude between the two Places 52 deg. 55 min. from Sodeg, 27 min. and therers 
mains the Difference of Longitude of Landy from the Merjdian of Obli vity 27 deg. 32 
min. But if the Difference of Loogitude from the Obliquity had been ” than the Di 

rence of Longitude betwixt the two Places, then ſubtraft the Longitude of the ſecodd 
Place from the Obliquity from tbe Difference of Longitude betwixt the two Places, and 


to the firſt Place | 

To find by what Latitude the Arch ſhall paſs at any Degree of Longitude from the Meridian 
." the greateſt obliguity, p Y thy? p 4 ; | y 
"Suppoſe the Longitude from the Meridian of the greateſt Obliquity be zo deg. the 
Proportion is as follows, - ay. 


Wo - 


—_— wy 
11 kay XIV. 
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Radius to Tangent of Obliquity 54 deg. 40 min. — —— IO. 14941 
bs _ the-Co-ſine-'of Diff, of Longitude from Obliq. 30 deg. o0 ——— 9.93753 
. To the Tangent of the Latitude godeg, 42 Min, —-———— 0.094, 


After the fame manner I made this Table of an Arch of a great Circle, extended 
from Latitude 52 deg.' 22 min. to Latitude 13 deg. - 30min. ' Di ce of Long, 52 
© deg. 55 min- for every 5 deg- 55 min. that is, for every 5 deg- Difference of Long, 
"Theſe are the Latitudes the great'Circle will paſs through. 


is pen?) CHAP: XIV. Bythe Scale of Tangents to projet# part of 
i q rr Latitude. the Globe in Plano, whereby you may trace one the Latitudes 
Uh Lundy. " 4) to every Degree of Longitude, 'or to every 5 or 10 Degrees. 
by * Deg- Mon. Deg. Man. 5 : 
b 4 OPT Y the Line of Tangents on the fide of your Mathema- 
F 7 32 | 5 tical Scale, you may make the following Projeftion, 


5 'S 
© 


zo 00 |, 52 42 | which is performed by Philips ip his Geometrical Seaman 
35 © | 49 07 | yes by Tables ; 


| 
| 
of y as you ſee I have done in the Figure. . * z | divide the Limb of the 
hadDEint 90 deg, and through every 5 or 10 deg, | draw'Lines'of 'Longitade; or 
| t Lines. The Arches of Latirudes muſt be numbredas in che Figure; but the 
.- Lines of  Longicude you may number from either ſide, as bs 137 
You may, if you will, divide a Circle into four Qaadrants,* draw the Lines of 
from the Center ; and you may make this as large oe" as little as you will, by 
the” of Natural Tangents in the Second Book, -as-yor have been ſhewed bow to 


4 | = - Firſt, Confider your leaſt Latitude, and takethe Comp, 
1" ho ++ 3” |. thereof, and ſet it off framAtowardsD, as have done, 
a {12 © | *: ©: |} by takingof 77 deg. fromthe Tangenelive of wy Scale, 
”_ wy yn 4 a and ſetting it from A the Pole to-D, for 131deg. on the 
W-00 - 5" North ſide of the Equator, or x 3idep, of North Latitude, 
Th: - bo 1b 46 (which is the: of 43to.yo deg.) - Then make 
nee Ys mes the other ſide of the: ſame le and draw the Quadranr 
if $4 Þ a £4 | DE: Then' with your Cog take off the Line bf Tan- 
«WM 2 2 12_| pents the ſeveral Degrees, the Arches or Parallels 
agk | 


—_— 
_ 


; The Blank Quadrant, being thus made, will ſerve-for many Examples ; eſpecially if 
make it upona Slare, that you may wipe out the Arch, that. is 1 drawn by a 
Pen betwixt any two Places. You may ſer down therein" the two Places you are to 
aikbetween, according 'to their Latitudes and 55-and then only by your Ruler 
waa ſtreight Line from the one Place to the other, which will repreſent the great Circle 
ich (ſeth between- thofe two places, and will croſs thoſe Degrees of Longitude and 
« Latitude which you muſbſail by. 

"gh ſe 4 Voyage from Zunay in Latitude 5r deg. 22 min. to Barbadoes, in Latitude 
13 deg. 10 min. Difference of Longitude 52 deg. 55 mia rue by what Longitude 
ad Latitudes the Arch of a great Circle drawn between thoſe two Places doth pf. 

"_ +Firſt, "Let tbe Live A D reprefent-the Meridian of the {find of - marked out 
by L for its Latitude 523 deg. 42 min, and the Longitude thitteof 25 deg., 53 min.” at-D. 

"Then from D io the Limb or Arch of be cont the Diff. of Long. 51 dez- 

ol $5 mia. and this is the Meridian of the Iidnd of Barbatert, on which you mult mark 
e out the Latitude 33 deg-; 20 min» - at By Jay a Anker from the firſt Latitude L,: to the 

fy ſecond at B, and draw the ſtreight Line L B which repreſenteth'the Arch of 2 grear Cir+ 

/ tle between the two Places4 and if you guide your Eye gloog in this Lij «. ou, inay rea» 
cohd dily and truly perceive by what Longitudes and Latirudes you ſhou fail : For where 
this Ligecrolleth the Arches of Latizude, and.uhe Lines of Longitude, that ſhews the 
uit}, } true Longitude and Latitude-of the Arch aecordiagto your deſire. Now the truth hert- 
of will more evidently appear, if you compere the Latitudes and ydes which this 

nd | Line interſetteth, with-y4be Tables: before caicularer for exery 5 deg} of 'Loagirtde. 
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& dus. OHAP, XV. Containing ſeeera Pref Gre Cleland, 
1 £1, the Litztude, and Difference of Ee te obliqa ro 
Erle, ance Form the greateſt Obliquiry, © boy. -f. G8) Ifoqgs 
£166 -1 ro'Co-fi e of the Latitude FL dep- '223 De hai | 7H 
Shs the” Sf "of 1 erence of Lot nejinde 27 df $4 Why === 


the Sin "of the Diſtance, In w | 
ot WS Ges 47006 is the great Tar CET 


Ars 
| - 9bit.d | 
HOP. By the — of the greas- Cirele, re fin the Laticde £9 Dif, Jew 
hs Int of the greateſt Obliquity, adhd 
3s Radius, > Sine of greateſt Obliquity 54 deg. comin. 0ogebrobericecteppritd 
| þ4£0-Gnc of the Diſtance from viry 16 deg; 47 Mmin.——--—g.93 09 


Toth e Sine of the Latitode 51 deg. 2r min. —-———— wr I = 


14 
"un þ As Radius, to.Sine of greateſt Obliquity vades. 42 min, RT 
>-line of Diſtauce from Obliquicy 93 deg, 47 mia. CE——_— 
ie Sine of the Latitude of Barbaders 13 deg..romih. I keg 


« UL. By the Great Circle*s Diftance frate thi Poit bf Obliquity, and the Latitude 

w, 6 find cbe Diff. of Lovig. betwixt thas, place and the Maridian of gremefſfObliqui | 
ihe Co-fine of the Latitude 51 deg- 22 min. prom — rr 79 

d Radius, ſo is the Sine of the Diſt. from the Obliquity'f6-d, 47m. 2-1 g;,46052 

rhe Sine of the Diff, of Longir. 27 deg; 33 thin. ——i——=——9.6651 
WP. 1V. * By the great Circle- Diſtance from the Obliquity, and the ps Fees: Long 

F Ang le of Poſition. 

[Radius 90 deg, ro Tang. of great Circle Diſt. 16 dep. 47 mi), —=z == 9:4 
$ Tangent of the Latitude 51 deg. 22 min. ————=————z 


ÞCo-ſine of the Angle of Poſition 67 deg. 50 min, —————— DE 
a P. XVI. How to anake the trac Seu Chart, and the Vſothereofin CRT pps 


Sailing, being a general Chor, 
JR the manner of the Diviſion, let the X juator be dfawn afid dii 
ith Parallel Meridians, as before direQed;; only obe *degree of Long fe nn 

lar Chart before-going, is 10 deg. of the EKquator of ' this Generel 
heen direfted how ro make the Meridian line aff the Seale for # TEL 
ſame Rule makes this. Look in the Table of Meridional parts; wnid-you will fol 
Difference between the Kiquator and 40 deg, of Latirsde in the Metidiauline ta be 
| þ which i is 874 Leagues 7: 3 and that divided by __—_ deg. 4> min" 6f the/Equa- 
herefore.out of a Scale of Equal parts, each of the '£quaror; beidg/ divided 
4; rts,take 874 parrs,and that Diſt. will reach from the Equator'ts 40'd;'of Lat: 
Rnd for yo deg. take 115 ſach Equal parts (which'ts 57 deg. '54 mia-Yowhith wil 
from the Equator, to 59 deg. of Latityde in the \Meridian-line © Aydfo do for 
bother d. or m. of Lar. until-you bave made the'Charr, as I have done i 
> Protrattiog Quadrant (you may ſee the Figure) ſhews you at {ight3withour whore 
ids, how to make it by dividiog it into-eight- Points, and each Poinriocs' 
Sand theArch within into go deg, and a Label or Index wo be riveted Nor nas 
acid through the Rivet to put 2 Pi through the Cetiter of the Oden aHhay 
any place aſſigned, and Jet jt ſquare by the Meridian and d wages ters 
Ying the Center to- the firſt place and Index over. the ſeco 
Jrant will ſhew you the Point of che Compaſs, or,what L} 
an, wiz. the bearing of the firſt-place: from- the; ſecond« 
; of 2 Great Circle, berwixt the places in Adercarr's Cliart, in Chap. 24+ 
way how to calculate for any Obliquity, and to any Bog; of Longitude. 
dd mig. of way promadestns "Circle hall paſs through ("by fame Rnlev 
lated, fc r6 deg. of Longitude," þ doen oont teſt Obliquiry;' t6 
terſeQior no be rage els oe the ». Wb. Gra ad "2eth 
: Obliq by LESS ;. * >A'9d & V5; ni #172 PSS . "I | 
20 ' Jo ; 49. Þ# $ \. ms: Tr oole nn 


7 - the Deg. »- Lat. +. ge r5 m32: of $0: #1 474185 vantt ons | 5#.noo 4-2 30- 
ba 2cmd 
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SIS 


OST 


«49 min. of- North | 

90- dep. Eaſtward ESA #kt X 

from each Point of _Interſe&ion & A 

on both ſides (the Meridians | 
make a mark at the Lagtade 

he of the Chart ; and having ſo mar 


rr ar being in North Latitnd _ 22\ mi Tet w 
ro one n e Fl lt. 8 - other 
in 13 deg, 10 min. with difference of Longitude 52 deg. 55 mil, * 5 ar 
L [ne ot Rrds the HOW will find great delight in the Great-Circl 
|: itis the neareſt way, it is not always the conveni 

> Gefivmal Reaſons known tothem that can keep an Account of the- 

Mercator 20d Great-Circle-Sailſng, which 1 could Jay down here; bur 

| T teaveevery one to his Diſcretion, and ſhall ſhewyoo the way how did 

kept Agoonne ut Sea, by Mercator's Chart. 


ia. CHAP. XVIL How to keep « Sea-Jowrnal. 


Word tht have any As ors Artiſt,that hath a long time kept Account of a 
* Way, £0: omg pre him Rules, but only give DireCtion to young rene 
y may have a eqns yo of keeping Account of a Ship*s way at Sea. "7; 
© Tadocbis Leonceire it fir fr haye 2 Book in Folio, and to Keep the left fi 
back rolahary ou may write all the Paſlages of the Voyage ; that is to ſay,when you 
Sail, with what Wind,atd what Ships are in Company,and bow far you keep Company; 
bow the Wind was : And. likewiſe pat down the time that you come by 
| ne,of cracking or breaking a Maſt or Yard, or what Damage you receivghy 
ons the like Occurences,as you ſhall think requiſite: And what Currents and Yp- 
riatian you meet wirh,or if any Men ſhoald die. But before all this put down the Ti 
the Voyage, over the left-hand Page, in-theſe or ſuch like words, vx. | 


A Joornal of awr intended Voyage by God's 4 chance from Kingrode near Briſtol, is Li) 
| ws VO ADE 32.4 10, m. "and from thence to Barbadoes, Li. 13 4. 10! 


Me of Honig E2a0p Ins may be divided iato 1 3 Columns, by: Lines, 
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Po Inche qclthe Courſe Reerrd by the Compaſs la the 5rhztbe Va 
yl. Ine tk any. Set down the Angle that che Rhomb cpboch wich? 
Merid. inthe 62h Column : Aod in the 7th, the Diſt. failed in Leagues or, Miles. In > 
Sth; #tb; 46tb; and 11th Columgs, ſer down the Northing, Southing,Eaſting and Weltings 
In the 12th, the Lat. by Dead Reckoning, And inthe thirteenth ma, the difference) 
of from the firſt Meridian, according to Mercator's Chart, - - 1:44 
i Let thine your Examp, We will frame a Reckoning between the 3 places before 
ace yrods $ry ek from thence to Barbadees, whoſe diſt. in their Rhom 


orion Hers 
hand WIRE 26 el ;X 
the .W.-Y 

| Paine ro the Eaſtward, as " 

pic W. 22 deg, 20-mitk 


es, 4s ob ___ 
ſil 48 Leagny i 
| the Trarer Scale 445 $ andthe Weſting pF 


2 dive fn ton wh end arent Column appears;-, - ->.. 
gues in this wo, hy they Figs ures to the right hand, 

44+ / hisz d. 13M. IN 

| & 531.4 26.6 {ke [ 

Column. In the ſatue manner, 

[bing arm he 2609 6 Ne 

SV, + W Point of the Compaſs; bur che” Variation, 

je of te Rhand which the true erid, was S, W. lH 


Dp pg is 4 yÞs Leagues ; and the Weſting 48347 Leagues 
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and Weſting,thar is, 


hand, viz. +45, and thert it will be 136 43: © 
the Merid: in the Weſt Column is 56.64 ;/ cute the lat Figuee: is 366; $6 


Py es \ 


Difference of Latirude in Meridional parts is 
F then, as the Sum of rhe South Column, or Diff. of Lar. 1 367 
” Jo the Sim of the Weſt, or Deparr. from the Merid. 566 
/' $a the DiSerence of Laticude in Meridional pars 2043—— 


Wo To the Difference of Longirude in Leagues $444 
| Which reductd into Degrees is 4 deg. 14 min. for the 28th of March. 
Bur let us proceed wirh our Fonrna!. I obſerved the Meridian Altirude 
I find my Latirude by Obſervarivn 
uy ode prorated worwbprony er 
the ing t us Rule 
rhe Sum of the North "ras 1201 Fn hg 
by Fo the Sum of the Eaſt Column 520 aut 
"WJ is the aforeſaid Increaſing Southerly 29 - —— 


T 
© ry Increaſing Weſterly 1744 Leagues —— — 
( is 1 Leagne +4, mutans, ors 3 or books) 1-2 
"This Rule of Proportion, Norwood hath laid down in his Seamen's Praftice, in the Deſeripriad of 
bis Tournal from Barmudoes or Summer I, to the Lizard ; which is thus. 
this Difference being- found, t down it the Sourh Column the 

nd the Weſt Column 1-444 


fo 


> North Col $5 League 
inures : I fu corrected Difference of Di | er ir,and likewi 
in the South, and likewiſe r 
out of the Weſt Colamn, and add the 11 min. ro the Dead Latirud | 
Sh corrected | bur if there be any Current, you may ſer it it, 
; as is char Example —_—— April ro the rhird, and by your Traverſe-Schle pre- 
ly find how much the Current ſer you to rhe Eaſtward, OY 
+ Burif your Courſe be near the Eaft and Weſt, ir is ſufficient to corredt ir in Latitude dnily; as 
Sthe Exatnple of the 12th and 13th of May ; fot inthat Caſe rhe Longirude we 
| ennor be corrected bur from ſome further ground. Now to ſer down this 
leckoning upon the Plain Chart, or common Sea-Charr, every day, it is 
Meſs : MT heb way fs fs" fon doin. andy. ens the Sums 
Obſtratioh, is the figue mnhiines 09 you-cce Grediod 


they are corrected by 

in thi end of rhe third Chapter of this Book and ſo by the toral Sams 

of the Diff. of Lar. and Dep, from the firſt Meridian, you may fet it down-on 
Chart as ofreri as you pleaſe. Bur if you are to ſet down-your Reckoning ira 


'or Wright's wor $0 have in the 12th and 13th, or laſt rwo Columns of 
rev eppergning 
pning : namely,your Lar. 


44 DL 14-54 "to. 
ra he baba Lance Te 10m. 
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1" $ #48 0 of our Intended Voy 
ander, from Land), in Latir 


by God's Aſſiſtance, inthe E of B. $, $, 
5r 4. 20 », to the Illand of Maders, in 
0mm. Courſe S. 5, W. 1. and half Weſt, Diſtance 43t Leagues, Meri 
ace 167 Leagues, Difference of Longitude 11 416m. from Maders to Barbedoes,\- 
in Latitude 13 4. ro #s. Courſe S. W. 61 4. 14 m. Diſtance 798 Leagues, Meri-} 
- dian Diſtance 698 L-ag. Difference of Loggirude 41 4. 40m. 
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—"1Deg, from the; Diſt; Di 
id. SW 25 d.| 4M 
W61d. 14 m} 998 


DR North South Eaſt,| weſt {£25 by 


y | Variation of 


Diff; 
Longir. 


2 deg, 45 min.ESW 25d. 150 
jSWaezd. zom. 


130 
©, Depart. from firſt Merid. 2 
SW 22d. gom| '43 


22d. zo] 42 
34 


Difference of Latirud 
11d. 30 m. Cur. 
11 d. 30 m.Cur. 


| .48 
ſti.'Diffe rence of Latic, Depar. from the firſt Merid., 418 |,___ 


SWage. gou. 
$ w by $ [zd. 45 m. EaſtSw god. 45 m. 


INumbers added, rhe Sum is 
———_ by Obſervation 


W g6d. 15m. '45 
W 46d. 19m. [47 
SW 45d. 15m. "43 
SW $6 d. 19m. 
| 09 degr. $W $6d, 15m. [39 
the Numbers, the ſum 1s 
jon by O\ſervation 
Sum correted is ; 
[Difference of Latir. Deparr, from firſt Merid. 
16 deg. £4 min. W $ W half Ws degr. 
15 deg, 03 mio.'w $ w hatf - 


47/8 
4 , bd] 14 deg, of min 
( 


WS W67d.zot 
gd.zom. WS W 674.30 


45 
W 67 d.zom.| 33 
W 67 d.zom 


Sw half Wis d. z0 _ 


"Wis deg. falf -5W 84d. 20m. 

deg. $o m. SW 89d. 11. 
wy m 2218S $29! 80.1 
inLac.Bar-[Add up the Numbers, the Sum is 


3W84d. 22m| 39 
d. 45 m-Cur.\SW 81d, 30 
from Lundy _ 
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I20 31 oy hy 4 þ 32 30, 10 
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16 97] 30 5 
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A TaBLE of the Longitude and Laticude of the moſt No 
Ports, Harbours, Capes, l{lands, and Head-Lands inthe Wo x vo, 
Beginning the Longitude at the Meridian of the Lizerd. 


Coaſt of New-found-land,end New-England. North 
North | Weſt The Places Names, Latit. 
Latit. | Longit. D. 

M.\ D. M.7 St. John de Portarica 18 


- Gr 


The Places Names, 


Cape Hambleton 11 
Bell-Ifle O2 


Cape Bonaviſta 
Trinity Bay. 
Bacalao //end 
Conſumption Buy 
Cape St. Francis 
Cape Deſpair 
Cape Race 

Bay Bulls 

St. John's Harbour 
Plaſentia Bay 
Cape St, Larinſo 
Cape Roy 


Martins Vinyard 


14 
44 
42 
04 
>; 
49 
27 
03 
30 
11 
21 


41 
The Sta-Coafts on the main Continent in Ame» 


rica, or Weft- India. 


Elizabeth Iſland O2 
Block Iſland 55 
Long Iſland -45 


Cape May 

Virgina. Cape Charles 
Cape Henry 

Cape Hateraſs 

- Cape Fear 

Cape Florida 

Cape Catocha 
Cartagena 

Cape 3 Points 

Cape Breme 

Suranam 
North Ca 


Sigvatro 
Guatro 
Guamina 
Tiango 
Guanahimo 
Caycoſs 
Amiana 
Hinagua 
Yamarta 
Soamia 
Yamia 


pe I 10 
The Weſt- India Wſhends. 
Burmudos * 25 
Bahama 57 


Santa Cruce 
Anguilla 

JN. Martin 
St. Bartholomew 
Barbuda 
Antegoa 
Defſeada 
Maragallanta 
Dominica 
Maxtineco 
St. Lucia 
Barbadoes 
Tabago 
Gianada 

St. Vincent 
Guardalupa 
Monſarat 
Mevis 

St. Chriſtophers 
Iſland Devas 
Iſland Blanco 


'Turty 


IfNland Derickilla 

Roca 

Iſland Deavos 

Bonoga 

Quneriſla* 

Moagos 

Eaſt end of Hiſpaniola 
Middle of Hiſpaniola 
Weſt end of Hiſpaniola 
Eaſt end of Jamaica 
Jamaica Harbour 
Weſt end of Jamaica 
The Eaſt end of Cuba 
Caimanis 

Grand Caiman 
Santavilla 


Cornmal 
Lafalleeranss 


| The Iland Delas 


Labarmaia 
Ifland Dearanas 
Triango 

The] 
St. Andrea. 


nd of Prondanco 


17 
18 
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Chiefeſ Places of the World... : 


"The Sea-Coafts of Brazilia. 


South 
The Phaces Names. - 
00 


The River Amazons 
07 


The iſland of Aſcenſion 


Blanco 02 
Fornando 


qo Raphali 
St, Auguſtin 
The St. Miguel 
River Roal 
Gianda 


0. 
| | ſcenſion 


Gpede Santo Spirito 52 
Cape Victoria 52 


Cape 12 
Guya,Cape Blanco 06 

St. Franciſco or 3 

pe Sc. Frances North 
tde bon Matre O07 30 
Nombre de Dios W. Sea 10 00 
Noraalbion in the S.Sea 46 ©0 
we de Fortuna 55 -30 
apan lnſule 36N.00 
Cape de Beuena Deſco o1 S. 00 


Iſlands in the Eaſt Indies. 


South 
The Places Names. Latit. 
Ripon Iſland 
Batam on Java 
ambe 


h end of Sumara 

Wdle of Sumatra 
North end of Sumatra 
Gomaſpala 
Iſland Deſombro 
Iſnd Ruſta 
Quarinibar 
liland Dandemajo 
Iſland Decocols 
Celloan 
Doda Safia 
Garine 


Latit. 


| Weſt 


The Plazes Names, 


Moique 

[Oand de Profol 
iland de Zacha 
Chorebaman 
Sucatra 
Apoluaria 
Dezomo 
Piedras Blancho 
Diego Gratioſa 
Domes Caicubas 
Iſland Quellallo 
De Alauiranta 
Agnalaga 
A{dore Has 
John de Nova 
Coſmobodo 
Donatall 

Aignos 

Jobn de Comoro 
Zantiba 

Manha 

John Demiz 
Comoro 


os 
rl er 
John de Noya 
Ballas de India 


N. end of St. Laurence 


St. Apohima 
Domſcaicahas 
Monritius 
Doſgarias 
Englands Foreſt 
Diego Raize 
John de Lisbone 
Romoras 


The Sea-coaſt on the Main Continent in tht 


20 
20 
20 
'S 
20 
20 
20 
25 


Eaſt India. 


The Places Nawes. 


Malacca 
Queds 

River de Care 
River Bengale 
Ajcopoir 
Samnabron 
Arme Gon 
Cape Comorin 
Cochin 
Callant 
Mongalar 
Goa 

Chaul 

Calecut in Eaſt India 


North 
Latit. 
D. 

OL 

C6 

10 

22 

20 

13 


14 


-07 


O9 
to 
i2 * 
14 
18 
I1 


: - 
144 -A Table of the Lat. and Long. of the 
North 
The Placer Names, Latit. , The(Places Names. 
D. M.|D. , 
Macao in the K. of Pegu 19 30 River Dallagoa 
Domon 11 $4 River de V 
Sorrat Oo Cape 3 Points 
Dio 48 River St. Andras 
River Decinda $5 Cape de Palmas 
Cape Mucoaridan 32 Cape Mounts 
Cape Ruſlalgat Cape Roxo 
Cape de Ponto River of Gamboa 
Cape de Matraia Cape de Verd 
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North 

The Places Names, Latit. 
D. M. 

©O 00 

©03 On 

or 32 

O2 30 

" The Sta-Coaft from Cape Bone Eſparanca 12 
ro Guinea. igia 26 

36 
4, 
42 
$2 
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y 34 
Tangire Eft Longitude 35 


The Sta-Coofts on the Main, from Tangit 


1ELY 


ro Joppa in the Straits. 


Fa 
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| North 
The Plares Names. Latit, 
$7 # Þ Napolis 
46 


Sampſon's River 10 the Ri. 30 $ Þ Ciricact 
Guiney «nd Barbary. i 


" The Places Names, Latit. it. | | 
D. M.}D. M. i 'Marſilia 
Old Callabat 04 $0| 25 15 | | 
New Callabar 04 40123 37 Cape Þ: 
Cape Formollus O4 03122 $2 6} Cape M 
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Cape Paul 
Cape de Gat 
Veliz 
Malaga 
Gibraltor 
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Silly 
7 Stones 
nord Point 
Londy 
Holms 
Briſtol 
Milford 
Holy-Head 
Ifle of Man 
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Dublin' 
Waterford 
Cork 
Kingſail 
Old Head 
Mizan Head 
_ and Calf 
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Gally Head 
Galloway 
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Fore Head 
Fair Foreland 
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Horn 
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Lowfar 
North Cape 
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Iſland Kilding 
Cape 
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Fox Naze 
Archangel 
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there. are ſeveral ſorts, 8s namely, 
ped. Je conaing 5 Fane or 
fo the whol or Perch will 
Links or Fee according to the Sta- 


Chains now uſed, and in moſt eſteem - 
Survey ors are three: as, Firſt, Rath« 
en; -h6g "uy Perch divided into 
Gunter's, which bath 


Chains , 
Jaches 3 


+ Perc or _—— divided iftto 100 Links : 
'& that each Link of Gnter's Chain is as 'Iong 
of Ratbbornw's, And Wing hath- de- 
a Chain of 20 Links in oben, for 

re ready uſe -in his Art of Survey- 
Therefore when we have taken the 

= 'and plotted a piece of ground, we 

"hew how to know the «contents thereof 
Roods, 'and Perches, by the two laft 
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SECT. I Gunter's Chain: 


%z Chain, is a Chain moſt uſed amongſt the Surveyors of this Age, and is al- 
Caſs made to contain 4 Poles, and each Pole 25 Links, and each Link 7 Inches -* 
Xa loch, ln meaſuring with this Chain, you are to take notice of only Chairs and 
Ligkss TH ſach a Line meaſured by the Chain contains 64 Chains 45 Links, or thus 
64+ 45- 
for the ready counting of the Links 4. every Petch let there be two Curtaln- 
and one Ring at every hve Li ſoyou may readily count the Rings af 
f che Ingenious Mariner wants a Chain, he may uy berg Thread-line, 
bf Gree with Red Cloth and White for diſtinction, or bits of Leather, as we 


5 Line ;, and be ſure to ſtretch him well firſt ; or if you can, letit be a Top- 

t Brace half worn 3 _ Jar” it exactly, and mark him as before directed, and 

may meaſure any rnd or Plantation, or any diſtance, as well in dry or wet 
ain, | 


Weather, as with a bead - ſenſdle Errour. 


SECT. IL Canient ts bi ebſervedin the uſe of any Chain. 


x7 Hen you have occaſion to meaſure large diſtances, you may by chance miſtake or 
[- alifs a Chain or two in keeping your exodus which will breed 2 conſiderable 
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Ikeep your [nſtrumene,Chain and Mark in 4 right Line ; and therefore the diſtance will 
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"Whin that foHoweth'take vp ; ſo going on until the whole number of Sticks be ſpents 
| Y then you ron onclage 6 pool oye _ Chains ongget Greder trouble : and 
; Ween Chains you call a. Change, you may 
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If you divide the Feet by 3, the Quotient wil be 117 Yards. Now i you h 

, than, 10 Links, 'as 6z-you muſt always rettember to put © before the 6, and « 


the numbet as you fee in the laſt Example. 


| SECT. IV. | How to caſt up'the Content of "any piece of Landin Acre =. 
| Perches, by Gunter's Chain, 5] 


Ys Statute made the 33 of Edward the Firſt,” an Agre of Ground ovight toGh 
'B #60 ſquare Perches, and every Rood of Land 40 fYuare Perches, and every Per 
conitains 16 - Feet; and 4 Perches or Poles, in breadth, and 40in length make 
Acre : which multiplied together is 160,half an Acres 80, aquarter 40 ſquare Perthes* 

-Suppoſe-the Figure A B C D were a ſawn 
A 34404 B piece of Ground (as the Marſh of Brifel;a 
were 15 Chain 16 Links every way: 2 
to find -how many Acres," Roods, and Perch, 


are in it, do. thus : Square the ſides, 
Moltiply one in the other, and cut off 
is Acres : what remains, multiply by 4 
Roods makes an Acre) and cur off five 
of 1 that which remains, multiply by 4o the 
pt Ly df: 1 7.4007 TY - . ber of Perch in a Rood, and cut off- 
7 LE; ” _ gurestothe right hand of the Produdt; 
in like tckinee' you ve ihe odd Percues, This Example will make all clear and 
Links multi together, as be- : 16 
fore d will- produce 22, 
to the left hand,there remains be- : Extend the Compaſſes | 
forethe Comma 22, whichis 22 the: Line of Numbers (ons: 
4, the Produtt is Acres 22, 98256 | to the fide of the Square ) þ 
15 Ch, 16 Lin. the ſame'er 
22 Acres 7+ | 
SFignres, — _- 
"IF 
"SEGT- V.. Rn: Fae ts Groand by « thes £2 in 
ro 4 Perch, Eee bo Wing 4 
a Perch, which' is: ſomewhar- more ready, if you will reckon the =] , 
Perches for ſcoall parcels of Land. a"; 
Links: By this Chain |-defire lefire'$o know the Contents theteof, þ 
\Links in a'Perch, I'd = i | 


laſt Figures to the right hand, and that 
as before, and before the: Comma is 
$80 you will ind 15 Chains, 16 : 16 pg 
the Line of Neb ; 
98256 : the 5 laſt Figures cut off 96 Lo 
Acres, and the 5 Figures cut off Scale of Scales) from 10. 
will reach from 15 Ch. 16 Li 
Perch 37, add 
Aj ci bis &xt-of Scrveying; in the 1.13-Page, ora 
n 
Yuppaſe « piece of Land be in length 36 Perches and 16 Links, aid in the bredlth 
g ng 
ytalf che-iut Li 


| SECT. VL. To meaſire a lang Square piece of Ground. 
al: YET the piece of Ground be A BCD whoſe ” 
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*XY |, length AB is 11 Chains 25 Links, or 45 
- | | and his breadth AC 8 Chains, or 32 Perch, 
nr ” Moliply one by the other, as before in the 
4 Tit jpaple Greed by Gunter's Chain z and 
i, © yoo vill the Content of the Ground to be 9 
ialt. 

| yu By the Line of Numbers. 

+, fxtendt Compaſſes from the © Center, which 
- gat 160 h nnto the length AB 45,and the ſame 6G 


diſtance will reach from the breadth A C 32 Perch, to 9 Acres. 
SECT. VII. To meaſure 4 Triangular piece of Ground. 


a8 IF e the Baſe of a Triangular 
TY ;\ piece of Ground A D, whoſe mea2 
The 11 Chains 25 Links, or 4x 

«<<, and the perpendicular C P 32 

<<, or $ Chains 3 Take the half 
* I thereof, and multiply the Baſe by + 
* 7 the Perpendicular, 1t will produce the 
I Cota of the Triangle to be 4 Acres, 


£ ** By the Line of Numbers. 
'Y. the Compalles from the 4 
"Center, which Eo 
AD---45, the ſame extent wi | | 
oo from : 4 Perpendicular CP 32 A5P 
'aato the quantity of Acres, which is 
4Acres +5 as be OTC. 


"SECT. VIII. To medfure 4 piece of Ground of four nnequal ſides, called « Traytzia. 
"Et the Ground given be AB CD; after you have taken the Angles with 
"Ly your Compaſs, and noted them down in a piece of Papet or Field-Book, (as 
be ſhewn in the following Diſcourſe) you muſt Protrat or lay down the Fi- 
areas 1 do this, by a Scale of equal parts of 10, 15, 20, 43, or 30 parts in an 
<4 (1 have laid down 
'© that follow by 20 
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60P veth 1320 Perch, that divided by a60 ives the Contents of the Ty 
DE f Ground to be 8 Acres, 1 Rood. You night have malt n 


XE. 30 by the ſum of the two pargemdientrs 444 nd and it gives you the lng 
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Camper os Center at 320 
the length of the Diagonal AC 30 


he ſame will reach from the Sem of the perpendicnulars 44, to the quantith 


A which is $ +25 Acres. 
this manner you may meaſure a piece of Ground of «5, 6,7, or any qa 
bagefFiliey by bringing Tides Trizagies and Treperiages Rell be 


"SECT. 1X. To meaſure a piece of Ground in the form of a Citele. 


Ultiply the Diameter into it (eff, and muitip 7 that Produdt by 11, and & 
vide by Anyone org oem 
B CD let the Diameter thereof be 56 Perches, —_ or laches, which m 
in it ſelf giveth 3136. This Number multiplied by 1 1, gives 34496, which 


divided by 14, the Quotient will be246,, 


that & the Area of the Circle. 

How many Poles, Feet, or fquare-ly 
ches, are in any Circle whatſoever,” you 
may know alſo by this Rule ; Firſt, f 
you know the Diameter, and would fad 
the Circumference; ſay as 7 to 22, tothe 
Diameter 56 to the Circumference 196; 

C or if you know the Circumference, wt 
would find the Diameter, ſay, as 22 
ſo is the Circomference 176, to the che bi 


meter 56. 
amfcrence bing 


The Diameter and Circamfe 
thus known. ;, 
tent i this, 


dt _ PER oooae yn 76 0 half of 
multiplied 160, will give the Content, vis. 
18, Roods 1, d tore, 

Extend the 


ſame diſtance will reach from 56 to the quantity of 
CR 7 to a2 is ſomewhat too much; yet rivbut 


eng apr or 
about 1 in 2000, which will breed no great difference in theſe 
the Oval kgs, eb let the 
in Perch, Feet, or Inches ; (if oY by 
Multiply A C 40 by DC 3 
cur off F 
, 3 Roods 


SECT. X% To maſwe «pins of Grd in the frm of Eliſa, commu 
40 Perch, Feet or Inches 
ſame Denomination of Feet and Inches, as I'G 
pb 4 4 Canears wil teþ | 


By the Line of Numbers. | 
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SECT. XL To meaſure apiece of Ground lying in farm of a Setter of a Circle, 
v Et the Settor be ABC, whoſe fides is A B, or 
AC 48 Perch, and the Arch thereof BC 30 B 
« Then to find the Contents in Acres, mul. 
AB 48 by BC 30, the Produdt divide by 320, 
the Quotient is 4 Acres, and 160 remains, which 
divided by 2 the Quotient is 80 Perch ; ſo the 
Contents of rhis piece of Gronnd is 4 Acres, 
2 Rood. 48 


By the Line of Numbers. 
Extend the Compaſles from the 1 Center at 320 
wwche ſide, (or Semidiameter) AB or A C 
the fame diſtance will reach from BC 30, tothe 
quantity of Acres 4 and r.. 


SECT. XIl. To meaſure piece of Ground being the Segment of a Circle: 


Et the Segment be repreſented by ABC, in which AB is 60 Perch, and DC 18 

Perch: Firſt, find the Diameter of the Circle, thus, As DC 18, is to the 

of AB _—+ 40) 30: Sois AD 30 to DE 503 add DC. 18, the Sum is 68 
nay © = 


Then find the Area of the 
Cirde ACBE by Se. g. 
which will be 3633 Perch. 

Then find the length of 
"theArch ACB in Degrees 
ad Minutes, thus, As FB 


twAD 30: So is the 
to the Sine of 61 
wes 55 Minutes, which 


| Yenbled is 1 23 deg, 50 min. 
a 123 deg. +4. 
Then find the Area of the 


he Sector 1249 the Remainder 769 Perch is the Content of the Seg- 
ment ACB , which rec to Acres makes 4 Acres, 3 Rood, 9 Perch. 
Nee, If it be required to find the Content of the Segment AEB, which i Gor 
than a Semicircle, you muſt add the Arca of the Triangle AFB to the Atta of the 
Stor AEBF, and the Sum is the Content of the Segment. 


SECT. XU. A piece of Gromd being meaſured by the Statute-Perch of 16 : 
Feet, Ro Bday Are Ee Pack 21 Foot, which 
is the Iriſh Perch, | | 

Example. Piece of Ground being found 9 Acres by the Statiite-Perch gf 16 + 

A ar now how meny i is by the lei of 2t 
By the Line of Numbers. ""HaI4 
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of 16 - Foot, the ſame diſtance will reach from 9 Acres turned twice over unto 5,3 
Acres, fere : | Or in the Scale of Redution extend the Compaſles from 16 : Footty 
21, the ſame diſtagce will reach from-9 to 5 ++ in the Line of Numbers, And 
of any other meaſpre. Now by reducing the 9 Acres into Perches, it makes 1 

Perch z and becauſe the greater meaſure is to be reduced into the leſſer, Multiply the 
* given Quantity 1440 by 121 the Square of 1 1, It produces 174240, (which 11 was 
ound thus, 16 + being a Fraftion, and reduced into halves makes 33, divided 
is 11 : So the Iriſh-Perch 21 Foot in halves is 42, divided by 3 is 14, thoſetwy 
Numbers ſquared, viz. the ſquare of 11 is 131, the ſquare of 14 is 196) : the Prg. 
du&t 144240, divide by 196 the ſquare of 14, and the Quotient is 888 42; 
reduced into Acres, is 5 Acres, 2 Roods, 8 Perch {2;, that is almoſt 9 Perch, a 
cording tothe lriſh Meaſure. 

Sbppoſe you had been to reduce Iriſh-Meaſure into Statute-meaſure, then multi 
1449 by 196, and the ProduCt woulg have been 282240 : that divided by 121, the 
Quotient had been 2332 + Perches, which make Acres 14, Rood 2; Perch 12 Sy 


tute-meaſure. 
By the Line of Numbers. 2; 

Extend the Cotnpaſles in the Scale of ReduQion from 21 Foot the Iriſh Perch, t 
the Statute Perch 16 foot £ : the ſame will reach from 9 Acres Iriſh in the Line 
Numbers, to 14 Acres + Statute-meaſure. | | 

Or if you extend the Compaſles from 21 in the Line of Numbers to 16 and ;; 
that extent turned twice over from 9, will fall upon 14 and 4 Acres, and a littk 
more. | | a 

So that if you remember in all ſorts of meaſure to reduce your Frattions intothe 
ſameDenomination;and ſeek out the leaſt proportional terms, by ſquaring theſe terms 
K before direfted, you have a Rule that ſerves for all ſorts of Cuſtomary meaſure #2 


whatſoever. : wy : "1 ” 
CHAP. Il Gy 

How to take the Plot of a Field at one Station in the middle thereof bs 
Azimuth Compals. "44 


Efore you go into the Field, you muſt rule a piece of Paper in 8 
as you ſee the Figure following in this _— which is called a Fig 
Book. When you come into the Field, fir Marks at the ſeveril& 
gles of the Field, as at A,B, C, D,E; F, in the following Figure ; theo make < 
of ſome convenient about the middle thereof at o, to fix your 
ou may ſee all the Marks ; and be ſore the Braſs-Diameter and Slits, before 
be, COIINY pour Ch Ry ef FIG GT Taye Line of the Chart, 
ere b | 

This done, dire your ts to your firſt Mark at A, obſerving what Def 
the Index cutteth, which let be N E 36 Deg, }: This you muſt note down in 
Field-Book in 1/2 and 3 Columns thereof, as.you ſee in the Book it is ſet down; 
meaſure the diſtance from 6 the place of the Compaſs to A your firſt Mark, 
let contain $ Chains, 10 Links, which muſt be placed in the 4 and 5 Columns 
your Field-Book. 

Then dire your Sights to B the ſecond Mark, and note the Degrees cut by the 
Index, which let be Sonth Eaſterly 80 Degrees 4, and the Diſtance 8 Chains 75 
Links. You muſt put them down in the Ficld-Book, as before z Firſt, the Letter 
B ; Secondly, the Angle with the Meridian cut by the Index South Egſterly 80 
3 in the ſecond and third Columns, then $ Chains 75 Links in the fourth and 
as you may ſee in the Book ;, then direft your Sights to C your third Mark, and nw 
note the cot by the Index, which let be $ E 16 Deg. 5, and the diſtance Sed 
o Co 45 Lioks, put the ſame down i® the Field-Book likewiſe, as before | prr*®? 
direfted ; then diredt your Sights to D, and note the rees cut by the Index, , 
whigh let be $ W 32 deg. the diſtance © D, 8 Chains 53 Links, note it don 
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the Book, as Before. Then direct your Sights to E, the Index cutting 72 deg. 4 North 
Weſterly ; and the diftance O E 8 Chains 15 Links : They muſt be noted in the Book as 
tiereſt are. Laſtly, dire& your Sights to F your laſt Mark, the Edge of the [ndex cur- 
in the upper Braſs Circle N. W. 18 deg. the diſtance O F 9 Chains 55 Links; then 
the Obſervations ſtand in the Field-Book, as in the following Table or Figure. 
Then by a Line of Chords, or by the Protraltor you may preſently prottact the exatt 
of the Field upon Paper thus By a Line of Chords; take 60 deg, and draw a 
Secotidly, draw the Meridian Line of North and South, - and the Line of Eaſt 
wd Weſt. Thirdly, in your firſt Obſervation the deg, cut by the Index was 36 deg. + | 
NE: Therefore take 36 deg. 4 off the Line of Chords; ' and lay from the Meri 
line to the Eaſt. Fourthly, the diſtance O A was found COllas 50 Links ; take with 
off any Scale of equal parts; $ and + (that ſtands for 8 Chains 10 Links) 
fromOto A, and draw the prick'd Line OA. ” 45 


i 


kyitfrom Oc6 B, in a prick'd Line, and draw the black Line AB; which meaſure with 
Dnpens, 26d apyly it to tht Scale | | 


Rez and ſo.do by the re of the Angle 
on have tneaſured. The Obſervations marked in the 5! 


'Field-Book ftand & in the following Table. 
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Fw to take-the- Plot of a Field at one Station in one of the Angles by th 
Sea-Compals. 4, 


N the Figure of the Field following, place your Compaſs at M, ſet you braſs Dj; 


meter right over the North and South Points z then firſt direft your Sights to A, 

which let be ſuppoſed to be-22 deg. - N. E: which note in your Field-Book, y 
before';, then meaſure the diſtance M A with your Chain, which let be $ Chains 6 
Links, which place in your Field-Book according to former Direions. 

Secondly, Dirett your Sights to B, deg. 7, and ſuppoſe the diſtance meaſured to Mg. 
36 Chains 21 Links, and put them down alſo. in the Field-Book. 

Thirdly, Direct your Sights to'C, the deg. cut is 66 deg. +, and the diſtance MC jy” 
Chains 64 Links, put theſe in your Field-Book alſo, as before z and in the ſame'manner 
you mult deal with the other Marks D, E, F, and G; and fo having them all in the- 
Figld-book, they will ſtand as followeth : 
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Hap to meaſure any Piece of Grountt, be it never ſo Irregular : | And how to 
reduce the Sides unto Triangles or Trapezias, and to caſt wþ the Content 
thereof "in Acres, Roods and Perches, | 


Uppoſe you were to meaſure a Piece of Ground, Wood, or Marſh,or any place what 
ſoever, by your OC and Line marked as the 4 Pole-Chain before deſcribed in 
the firſt Chapter; and it you cannot fee all theAngles,by reaſon gf the bigneſs thereof, 

then you may meaſure round about by the ſides thereof, as in-this Figure following, and 
the Obſervations made in the Field are ſet down in the: Field-Book following,which is ſo 
in that it need no further precept. 

Suppoſe you made your firſt Obſervation at A in the Field' in the following Figure, 
(te Compaſs being rectified as before diretted ) you dire&t your Sights along the Hedge to 
the Mark in the corner at B, and the Index cuts 54 deg- from the Southweſtwards, and 
the diſtance is 5 Chbalos 12 Lioks, which ſer down in your Field-Book thus: AB, SW, 

deg. | 5 Chains 12 Binks; Then make your ſecond Station at B and dire your Sights 
$6, the Index cuts N W:45 deg. 2 Chains 89 Links, whichrnote down in your Field-Book 
zyou did before in the ſecond place ; and fo do by all the reft. From Cto D,N W 76 deg. 
Chains 35 Links, from DtoE, N E 31 deg. 4 Chains 55 Links, fromEtoF, NE. $6 
2 Chains $7 Links, from F roG, N E 21 deg, 2 Chains 30 Links, from G to H, SE 

gideg, 2 Chains 95 Links, from Hto K, SE 34 deg. 3 Chains 25 Links, "from K to A, 

SW adeg. 2 Chains 95 Links ; Thus all rhe Obſervation being: plainly ſer down in 

the Feild-Book; you may proceed to protratting your places of Obſervation and Marks in 

the Field, and your degrees and length of Lines as they are placed in your Field-Book, we 
to examine the truth of the Survey thus. | | 

Firſt, As the Radius or Sine of go deg. is to the length of the ſide of the Field in Chains 

adLinks, or Perches and 100 parts; ſo is the Sine of the degrees cut by the Index. to the 

of the parallel of Eaſt and Weſt in Chainsand Links, or Perches and 100 parts, 
berefore on your Scale extend the Compaſſes from the Sine of 90 to the length of 

fde of the Field in the Line of Numbers,the ſame diſtance will reach from the degrees 

by the Index to the length in the Parallel of Eaſt or Weſt. 

Secondly, As the Radius or Sine of go degrees to the length of the ſidg of the Field*in 

Chains and Links,or Perches andr100 parts,ſo is the Sine Complement of the degrees cur 

by the Index to the length of the Meridian either North or South in Chains and Links, or 

Frches and 100 parts. wes 

Wherefore extend the Compaſles from the Sine of go degrees to the length of the file 

df the Field in the Line of Numbers 3 the ſame diſtance will reach from the Sine Comple- 

ment of the degrees cut by the Index to the length North or South in the Meridian. - * 

Now to know by the Chains and Links. The firſt Obſervation from A to B, is $ W 54 
deg. and the diſtance ABis 5 Chains 12 Links; therefore by the laſt Rule extend de 

Compaſſes from 90 deg, to's Chains 12 Links, in the Line of Numbers, that diſtange 

mllreach from 54 deg. cut A the Index to 4 Chains 14 Links in the Line of N 

which is the diſtance in the Parallel of Welt, and alſo the ſame extent will reach from 

Complement of 54 deg. wich is 36 deg. to 2 Chains 97 Links in the Line of Numbers, 
which is the diſtance in the Meridian South and pur it in the South Column of your Field. 
Book as you did 4 Chains 14 Links in the Columa of Weſt; and ſo you may do with the 
reſt of the Obſervations. | 

Or you may convert your Chain and Links into Perches and 100 parts of a Perch, apd 
then you may Protra@ in Perches and 100 parts; as T have done in theExample following. 

Thus if you multiply the number of Chains found in the ſide by 4, (by reaſon 4 Perches 
ae in a Chain ) and if there be aboye 25 Links in the Place of Links, divide-by 25, and 
the Quotient will ſhew the odd Perch to be added; and what remaitis multiply by 4 like- 
wiſe, the Produdt will be 100 parts of a Perch, \ 
"'The firſt fid ASH leis ORs Links, muttiph by |  makes'20 Petech, + 
,. Ihe hrſthde m 12 Lt 4 mare Perch, 15. 
Je, whk put in the next Column to'it : © Now if yes Cots Conpaia Far: 

to 20 Perth + 2parts, the {ame diſtance will Fe es es deg. ha 
tt dro 36 Perch 57,parts, hich inthe Weſt Clyins, ay the fave racer wi 
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The Art of Surveying of Land Book 
. reach from the Complement of 54 deg. which is 36 deg. to 12 Perch, 4 parts, which 1, 
in the South Column : and by the ſame Rule 1 work in like manner in Lan re. 
ſervations. The ſecond fide BC is 2 Chains 89 Links, .reduced as before, makes 11.Þepa 
+ 7% parts ; and ſoworking with them as before direfted, you ſhall haye all your Nynte 
a3 in this Figure of the Field-Book. | | 
When you have in this manner compleated all the Numbers of the four laſt | 
add them up ſeverally; and if you find the Sum of the N. Colimn to agree with the 
S. Colpmn, and that of the Eaſt to agree with the Weſt, you may conclude the Obler 
vations are truly made yz if not, theres an Error. 


| Honſes Names. Sides.” Ang. with Merid.Ch. Li. Pol. pts. =_ 
Fohn Cook |4 B : 54 Deg, 5 12) 20 48 
2.42. : 2 89 11 56} $ 18 
3 39] 13 4<| 3 23| 
4 $5] 18 2cjt5 60 
2 87,11 4t]} 6 42 
2 30, 9 2c| 8 59 
2 95; 11 8c 
2 215 13 ©© [© 7 
| 2 95] 11 8c i1 77 83 
The Sums|42 02/42 02138 60138 60 
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If there be any Hou ſes by the Hedge fide, make a mark in your Field-Book in that Ange 
how many Chains or Perch from the place you obſerye, and fo inſert it in your Plot, 
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hap IV. : by the Mariners Sea:C ompaſn 


4: Now if you draw a Plot by the ProtraQor deſcribed in the Book of 1n ments, ” £ 
maſt role your Paper or Parchment with an obſcure Meridian-Line, and | Lines # 


1 Inch and * aſunder; and putting theCenter-Pin upon atiyPoint,turn the fide of the ; 
protraftor Patallel ro the Meridian, and look in the Field-Book for the Angle, and put 
Edge of the Index to the degrees, and count the Perches on the Index, there make 
+ Mark with your Pin for the ſecond place, and draw a Line from that place by the Edge 
aftheRuler for the ſide of the Hedge or Field. 
| As for Example. 

Suppoſe you were to draw the ſide A Bin the Plot with your ProtraQtor, lay the Dia- 
weter-Edge of your Protrattor to the Meridian Line ; then-in the oppoſite Degree and 
Quarter which in this Example is N E : 1 put the Foot of the Index to: 54 Degrees, _- 
from the Center, the Edge points $ W 54 deg. then number the Chains, -and Links, or 
zoPerches 48 Parts, and from that Number to the Center draw a Line by the Edge there- 
of, and you have the ſide A B; by this Rule you may gain all the reſt. x 


Now we ſhall proceed to find the juſt Quantity or Content of this Piete of Ground. 


E have ſhewed in the fore-going Chapter, how to meaſure the Geometrical 

Square, the Paraſlelogram, the Triangle, Trapezium, the Circle, and the like. 
Now we will ſhew you how to caſt up the Content of any Field whatſoever. Suppoſe 
the fore-going Figure ABCDEFG HK being drawn or protrafted by a Scale of 10 


Perches in an Inch, and the Content thereof is required. Now becauſe it is an irregular 
flor, neither in the form of a Square, Parallelogram, Trapezium, nor Tri 3 there- 
lagt, fore I reduce the main Body of the Field into the Trapezium ACEK, and the Reſidue « 


. citinto 5 Triangles, as ABC, CDE, EFK, FHKandFGH. 
Now to know the juſt Quantity of Acres, Roods, and Perches the Field contains, 
Ifrſt meaſure the Trapezium A CEK, taking with my Compalles the length of the Per- 
pendicular C O, and apply it to my Scale of 10 Perches in an Inch, and find it 14 Perches 
1 arts; and likewiſe the Perpendicular K P, and find it 10 Perches, 5o parts, which 
anther, and they make 25 Perches, 38 Parts, which I multiply in half the Baſe 
AE 16 : 43, and the Produ® is 416 : 9934: Therefore if you cut off 4 Figures to the — 
right hand, you will have the Conteats of the Trapezigm 416 Pegches, and 22 parts, 
rjetiog the two laſt Figures. 
la the like manner for the Triangle A B C, I multiply half the Perpendicular 4 :75 
by the whole Baſe 25 Perches 26 Parts, or the whole Perpendicular by half the Baſe, as 
yo it is all one : and the.Produdt is the Content of the Triangle: AB GC 119 Perchse 
Parts : and fo likewiſe for the Triangle CDE, multiply half” rhe Baſe 9. Perch 52 
Fats, by 12 Perches 20 Parts the Perpendicular, and the Produtt is-116 Perches 14 Parts, 
the Contents of that Triangle. Likewiſe in the Triangle E F K, the length of the Per- 
pnter is 7 Perches, and the half length of the Baſe is 14 Perches 70 Parts, the Product 
102 Perches 9o Parts, the Content of that Triangle E F K : Inthe Triangle 'F HK the 
ferpendicular is 6 : 10, half the Baſe F K 11 : 50, the Content is 70 Perches 1 5 Parts Ig 
theTriangle FG H the Perpendicular is 7 : 92, and the Baſe 13, the balf_ thereof ig 
6:30; theſe multiplied together, the Produtt is 51-: 48, for the T FGH. 


ſtly, 1 add the ſeveral Sunis together, and they give the Content of the whole Figars 
igPerches and 100 Parts, 
Trapetinm ACE K-———416 : 99 
1 Triangle, ABC 119 : 98 
The Areaor Con- Ja Triangle CDE———116 : 14 
rent of the 3 Triewle EFK 102 : 90 
'/4 Trial FHEKR———7: Is 
s$ Triangl FGH——-— 51 : 45, 


The Area or Content of the whole Field or Wood is 877 : 64 


Which if you will reduce into Acres, Roods, and Perches, you muſt divide 877 Perches 


by 160, the Quotient ſhews the Acres to dg 
40, and the Quotient will be Roods 1 : a 


df perch. 
This 


us } that the whole Content of the ſaid Field is 5 Acres, 


is the way to caſt up the Content of any irregular Field, by red 
peziunis and Triangles, = adding or Os Produtts into one Sum; 


that which remains above 40 diyide by 
that which remains will be 37 Perches. So 
1 Rood, 37 Perches, and +5* of a 


ucing itints Tra- 


which ought. 
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*that nature aright. I have been brief and plain in ſhewing the Art of Surveying 
Sea-Compaſs z I might have been longer, but to avoid Prolixity, Ithink what is K+. 
ſufficient : 1f any deſire a larger Diſcourſe, he may make uſe of Leybourn, Wing, &, 


CHAT. V. 


CE ——_, 


 —— 


How to take the Height / any Iſland, or Mountain in the Sea by an Exanji 


made by the Author of the Height of Tenerift, 
M =: Learned Men have writ of the great Height of ſeveral Hills and Ilandy 


. 


the World. For taking of the Height of Iſlands in the Sea, none have 
er opportunities than Sea-men. By them may all Men be informed of the 
truth of ſuch like things. 

it is 
a Hill in Macedonia, and of Cancaſw, and of Caſſim in Syria, and many other place; 
and among the reſt one of the moſt miraculous things which they have obſerved of the 
Mountain Arbes, is, that it being a Hill fituated in Macedonia, caſts a ſhadow into the 
Market-place in Myrrbina, a Town in the Ilifland Zemnes, diftant from Arhos 86 Miles 
the Eaſtward. But it is no marvel it calts fo long a ſhadow, ſeeing by Experience alt 
ſhadow of a Man's body, we find it extraordinary long at Sun-Riſing, or Sun- 
They report it is bigher than the Region of the Air. Falixs Sealiger writes from other 
Men's Relations, that the Pico of Tenersff riſeth in height 15 Leagues, or 60 Miles : Mobb 
Writers agree, thatit is the higheſt Mountain in the World, yet that this Iſland cangag. 
be ſo bigh, ſhall appear by the following Obſervation. 

Patricius, not content with the former Meaſure of ſixty Miles high, reaches to 
Miles high : Now that any Snow is generated ſixty or ſeventy Miles above the plains. 
perficies of the Earth and Water, is more than ever they can perſwade any Man th 
derſtands theſe things, ſeeing that the higheſt Vapours never ariſe by Prolomy 41 Mike 
and by Eratoftbenes's Meaſure 48 Miles above the Earth; that is there is never any Rai 
Dew, Hail, Svow.or Wind, bur ſtill a clear ſerenity : Bur the Snow lies upon the fn 
of Teneriff all the Year, except the Months of Juxe and therefore it cannot be ſo high 


I have paſſed by Teneriff ſeveral times my felt z 1n the Year 1652 1 was there in the Calle | 


Frigot of Londen, Captain Fobn Wall Commander, and Loaded our Ship at Garrachica,right 
noder the Pico. And fince bound to the Weſt-Indver in the Year 1656, in the Society of 
Topſam,a Ship 1 had Command of,was ſo 2 by Welterly Winds to the Eaſtward,that we 

ſight of the Pico of Texeriff, it bore off us North ; about Noon 1 was reſolved to make 


© Obſervations of the beight thereof, to try Concluſions with my Quadrant of 20 Inches 


midiameter, deſcribed in Chapter 16 of the ſecond Book, and I made theſe Obſervations 


following : On the fifth of May 1656, I obſerved, and found the Suns apparent Meridi- 


an Altitude 81 deg, 48 min. his Declination 19 deg, 8 min. the Latitude 27 deg, 20 win. 
the Latitude of Pico I found formerly to be 28 deg. 20 min. difference of Latitude 
60 min. which in the followingFigure I make one half of myHorizontal Baſe AD ; then 
the ſame time Obſerving the Height or Altitude of Pico, I found it 24 deg. 14 | 


y win. 
Figwt Therefore according to the Sphericity of this Terreſtrial Globe, conſiſting of the Earth 


and Sea, I drew the following Figure, the Setion of theArchA E f N repreſents the 
Arch of a great Circle, being the Meridian ; E B a ſecond Obſeryation, N the North part 
of the Horizon, $ the South part, Cthe Port of Garrachics. 

But having three days of Fair Weather,in ſight of Pico I made a ſecondObſervation,and 
ran to it with my Ship untill Imade an Angle with the Pico of 45 deg. as the Angle at B 3 
and had the a t Meridian Altitude of the Sun 8: deg. 29 min. the Declination 19 
deg, 22 mio, Lati the Ship is in 27 deg. 53 min. difference of Latitude 27 mig. bes 


c——_ to the beight of Pico 

touching the H is, that the Earth and Sea makes a round Body, it is gene- 
rally agreed upon by all the Philoſophers, Aftronomers, Geographers, and Navigators Ancient 
and Modern ; and the diſtance of a degree 60 min. reckoned in the Heavens,by Obſerva+' 
tons of the Sun or Stars, is more than (ixty Engliſh meaſured Miles upon the pal CIGE 


4 The Art of taking of the Heights Book £* 3 2 


lly.to be regarded, it being one of the molt material works belonging to the Dine. 
Tice'of a or z for unleſs he be perfeft, herein, he can never perform any Workg 


ed of Ariftotle, Mela, Pliny, and Selinw of the incredible Height of Alm, 
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2} Chap. VI. - of Iſlands and Moitntains a Sea.” * 15 
rd Se by ſeveral Experi | | = th, Ms. 
the £arth and Sea, as appears by ſeveral Experiments made by able Artiſts ; bat eſpe. 


y by che Labour and Induſtry of our own Conntry-man Mr. Richard Northood, BY 


and London. He makes it evident t 


1 
ny in his ſecond Chapter of his _ The Sta-man's Prafiice, meaſuring betwixt; 
If 


at 1 Degree of a great Circle on the Earth; 


iz near 367200 Feet, which in our Statute-Poles of 16 and; Feet to the Pole is 22254 


Poles, and about a half, and theſe reduced into Furlongs at 40 Poles toa Furlong, make 
$6 Furlongs and 14 Perches , and laſtly, theſe reduced into Engliſh Miles of $ Furlongs 


10a Mile, make 69 Miles and 4 Furlongs 14 Poles, that is, 69 and + Miles and 1 4 Poles 


9 1 Degree upon the Superficies of the Earth and Sea. And ſecing a Degree is the 360 
of any Circle, equally divided in the Circamference : Therefore if wecan find how 
many Feet, Perches, Furlongs, or Paces, are ina Degree of known Meaſure : then can 
we preſently reſolve how many are in the Circumference of any Circle ſo divided on the 
Earth and Sea ;, for if there is 367200 Feet inone Degree of a great Circle upon the $u- 
ies of the Earth and Sea ;, itisevident, that if yon multiply 367200 by -360 deg.. 
the Product is 1 32192000 Feet, which reduced into Poles, is 801 1636 and theſe reduced 
intoFurlongs, are 200290 Furlongs, and 36 Poles : And laſtly, theſe reduced into Miles, 
2re,25936 Engliſh Miles and more for the Circumference of the Earth and Sea. 
And now if you deſire the Diameter and Semidiameter of the Earth, as it is proved 
by Archimedes, That the proportion of the Circumference of a Circle is to the Diameter 
almoſt as 22 ro7 ; by the Rule of Proportion, multiply the Circumference of 
theEarth ; namely, 132192000 by 7, and divide the Produtt 925344000 by 22, the 
Quotient is 42061091, which is the Diameter of the Earth in Feet : and the half there- 
of, namely, 21030545 is the Semidiameter of the ſame, or diſtance of the Superficies of 
tht Earth and Sea from the Center, being 21 millions of Feet, and a little more ; and 
theſe reduced into Miles, as we did the Circumference; ſhews the Diameter of the Far! 
whe 7966 Miles, and ſomewhat more : and the diſtance to the Center or Semidiame- 
er 3983 Miles ; and thus is found the Circumference, Diameter, and Semidiameter of the 
Farth and Sea, and alſo the quantity of a Degree of the ſame meaſure in Eogliſh Meas 
ſues of Feet, Perches, Roods, and Miles. Therefore if youdo ſtill retain a deg. in the 
Havens to be 60 minutes, you may find how many Feet Is in a Mile on the Earth and 
Water, if you divide 367200 feet by 60, the Quotient will be 6120 feet ;- which doubs- 


* kd, and divided by 3 3, the half-feet to a Perch, the Quotient is 370 Perches, and 3o foot 


remains : divide 370 by 4 Perches to a Furlong, and the Quotient is 9 Furlongs, and 10 
ferches or Poles remain, divided by 8, the Furlongs in a Mile, the Quotient is 1, and r 
remains z ſo that a minute in the Heavens by this Experiment upon the Superficies of the 


"Earth and Water, contains 1 Mile, t: Furlong, 10 Perches, and 30 foot ; therefore my 60 
mi. Difference of Latitude at my firſt Obſervation, is found by theſe Rules to be 69 and 


*Miles, 1.4 Perches, my diſtance upon the Arch of a great Circle from Pico : Therefore 
weking by the Rules given in the 1 6th Chapter of the ſecond Book, the true height of 
Ie will be found to be 31 +38 Miles, and the diſtance from the Eye to the Top of the Pics 
vill be found by the Rules in the 1 6th Chapter 76 +11 Miles. 

' "And working the ſecond Obſervation by the ſame Rules, your difference of Latitude 
1 Minutes BD- will be foond to be 31 Miles, 2 Furlongs, 14 Perches, 13 Foot, which is 


"21:2 Miles; which is almoſt the ſame Height found by the firſt Obſervation : and the 


diftance from the Eye to the top of the Pico is 44 +5 Miles. 


- By comparing two Obſervations made by Mr. Harry, an ingenions Navigator, in two 7hizwa 
fereral Voyages, the height of the Pico in Teneriff is 2100 Geometrical Paces, that is, inſerted by 


tro Miles (of 1000 Paces) and -:, and this, to all knowing Men, will appear to be _— 
tr of the < 
the Mathemas: > 


nearer the truth, than this Obſervation of the Authors. 


nicks in 


CHAP, VL . London, "9... - 


How to find the diſtance of « Fort, or Walls of « City, or Caſtle, that you dare not + 
approach for fear of Gun-ſbot : Or the breadth of « River or Water, that you 
cannot paſs, or meaſure over it ; made by two. Stations, 


Cppoſe from ſome private place, as at A, you eſpy a Caſtle, Fort, Tree, of any 5* Figwe 


) place whatſoever, that you cannot approach” for Gun-ſhot, Marſh-grounds, or 2 Ant 
River betwixt you, or ſome other Impediment; that you cannot make your ſecond Sta- '5penes. 
a= © .* . 
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| » - E-- Qu ty of the AogleC AB 46 deg.and go ro-B, and take the Quanrity of the: Y 
= 'ABC.79deg. then meaſure the diſtance of the two Stations A and B 350 fathomgz'A 
becauſe theSum of the Angles CAb and ABC%k 125, therefore the Angle at Cay 


be 353, the Complement to 180. | | 
Ther by a Plain Scale, or by the Line of Sines on the Scale or Scales, you may op 
Þ 


ſeitly reſolve the diſtance, as I do by the Tables, 


As the Sine of 55 deg, A CB—— 991336 ” 
to 250 Fathoms, AB 254406 
So is the Sine of 79 deg, A B C——— 999194 


to-the diſtanre— = n= = —— 253600 
A C 419 ! pl ———————_—— 262264 


As the Sine of 55 deg. ACB—— 991336 
is to A B 350 Fathoms — 254406 
So is the Sine of 46 deg, CA B—— 9835693 
to BC 307 +! Fathoms, thew—— 1240099 
diſtance required. — —— 24763 


SECT. I. How to take the Breadth of a River. 


| CUppoſe you were to take the breadth of a River, as I did at Crocken-Pil, wii 
g runs betwixt Gloucefter-ſpire, and Somer ſer-ſhire, and found the breadth of the V 

. upon 2 Spring-Tide 40 Perches or a Furlong ; you mult do it thus : being on the 

le, as 1n the former Figure at E, - there ſer. your Compaſs, and obſerve ſome Mark 
the other ſide of the Water, as at D; then ſets Mark at E, and go ſquare-wiſe, « 
tp the right-hand, of tothe lefr Rowchele two-marks, fo far, until you ſpie the 4 

D on the other ſide the Water, doth juſtly make an Angle of 45 deg. with the mark 
as here at f; then meaſure carefully f E, the diſtance of the twoStations, and that 
be'equal to the breadch of the River: ſothat-if fE be 10:20: 30: 40: 50: oriths 
Poles, or Yards, or Feet, the breadth is the ſame. Or if you goto G, and make ans” 
gle of 26deg, 30 min. ia D 3 then is the diſtance G E twice the breadth ; but if yourany? 
get an Angle 'of 45 deg, for that is the beſt and readieſt to meaſure the breadth, 7 


S E C'T.-11. Bring apes the Top of « Hil, Tower, or Steeple, to find the true dif. 
| TIN Y of ay Gltboattiin. Wy 
Ake the Angle from the Top of the Tower to the Object with your Qua 
drant. vgs, = Ty 

Let the height of the Tower, or Hill be 40 Yards, and let the Angle taken with your” 
Quadrant be 80 degrees, (being 10 degrees under the Line of Leyel 3) then ſay ; *'* 7] 


As the Tangent Compl. $0 deg, (which is 10 4) 924631 45 P 

is to the height 40 Yards. 160206 48 
So is the Radius 100000 \ 
_ , to the diſtance from the foot of the Tower 2265 | 235575 Tards, 


tance of any Iſland, Cape, or Hoad- Lend L2.4 fed | F 


Y3 but with a.” þ 
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and how to make « Map. 
a gotil you have doubled that Namber 3 then you may aſſure your ſelf that the 
pyou have ſailed berween A and B, is equal to the diſtance berween B and C. So 
AB be 12 miles, BCis likewiſe 12 miles and this you may do without further 
le or ns : 
I ſach Queſtions remember that the Angles at the ſecond place of Obſervation 
ier juſt the double, if you go nearer to the Place, or elf juſt the half if you go 
toffrban the Angle at the firſt place. Therefore the firſt- Angle you may take at 
0, 0 _— what it is, ſo you be careful to obſerve when you be juſt upon the dou- 
wethis is ſo, is plain from 32; r. of Exchd. which is, that the outward Angle of any 
8 is cqual to the two inward oppoſite Angles z viz. the outward Angle DBC is 
pthe two inward oppoſite Angles BACand A CB: And therefore if the outward 
DB C be the double oftheinward Angle BAC, then it follows that the two in- 
pgles are equal to cach other, and that their oppoſite fides A B and BC are equal 
other ; by the 6. 1. of Exclid. 


A CHAP. VII. 

to take the Diſt ance of divers places one from the other, remote from 
,. according to their true Situation in Plano, and to inake « Map thert- 
the (ompaſs and Plain-Scale. \ 


«His Problem ſerveth chiefly todeſcride upon Paper or Parchment all the moſt E- 
” minent and RemarkablePlaces in a Contr, owe or City,whereby a Map thereof 
{may be exaftly made by help'of a Table of Obſeryations following, as with a lit- » 
(tice you may ſoon perceive. 
bn ſome bigh Piece of Ground make choice of two Stations as A and P, from whence $1 piguyi 
by plaioly diſcern all the principal Places which you intend to deſcribe. in your 101 
hen at A fix your Compaſs, and turn the Index about toP ; and ſuppoſe Ar and 
ne off the other North and South as you ſee marked with the Letters N and S, and 
% _ the ſeveral Marks from A to B, C, Dy E, O, F, G, H, I, 
and M, obſerving what degree the Index cutteth. As ſuppoſe your Inſtrument 
at A, the Sights direCted to B, the Index cutteth in E 83 deg. 59 min. and 
iſe the Index direfted to C cuts SE 82 deg. 2008 and ſo in like manner take the 
' the Angles, as you ſee them in the Table following, which muſt be noted down 
0 in a Paper-Book as they are taken. 
- "Places Angles deg. min. 
| | NE %z: 


- 


. 
4a. 


The Stationary Diſtances 
730Perches,or 2 miles 4 
96 Perches. 


. 
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'heStationary diſtance A P, which was found 730 Perches, you muſt note down like- 
your Book ; then ſet your Compaſs and fix it at P,that the Chard may ſtand North 
Fouth on the Stationary-Line Þ A, then turn the Index to the Mark K, the Index 
NW 24 degrees; Likewiſe turn the fights to L, -and mark the Inclination to the 
ian, and put it down N W 17 dep. and ſo do byall the reſt of the former Marks 
ints ; and note them down as you fee in this TableP K, Þ L, PM, PI, PD, PB; 
E PE, PG, PO, PF, PH, then protratt theſe Obſeryations, and where the Lines 
wo from A and ÞP Interſe& each other, there muſt you deſcribe the ſeveral Places, to 
lick you made Obſervation, where you war willy the Names of the Places. _ 
Fr ee [; 


| The Art of Gaging 


Str Figure 
_ 


PL NW 17 : ©o 
PM NW 12 co 
Rn th PI NE 9 00 
PD NE 21 3 © ©0 
PB NE 33 $0 , 
PC NE 4@&43 40 
PE NE 54 10 
PG 64 oO 
PO Ef 68 50 
PF Nga 73 2.0 
PH NE 87 8 


Z 


Places any les , Min. 
PK is : ©0 


Laſtly, If you would know the Diſtance of afty bf the Places thus deſcribed, one fray - | 
another, you have no more todo, but open your Compaſſes tothe two Places on the Þy. il 
per ; and then apply it to the ſame Scale, by which you laid down the Stationary Diſtance | +7 
AP, (which ia this Figure was laid down by a Scale of 20 Perches toan [nch), and ſoaps wh 
plicd, it will give the diſtance ſought. | ; 

You muſt remember always in taking of Inacceſſible Heights and Diſtances, that yoy 
take the two ſtationary diſtances as far aſunder as may be. And if at any time you r by, 
the Altitude of a Church, Caſtle, or Tree, ſtanding upon a Hill, you maſt fra 
two Operations firſt by taking the Altitude of the Church, Caſtle, Tree, and Hill to. 

ether as one Altitude ; and ſecondly, by taking the Altitude of the Hill alone; then by... 
ſbxrading the be t of the Hill from the whole height, the remainder ſhall be the x) 


of the or the like, FF 
4nd here Note alſo, That in the taking of all manner of Altitudes, whetber accellitle 
or inacceſſible, muſt always add the height of your Inſtrument from the Ground 1g: 
the height found, t the total is the true height. And thus mucb briefly touching this Mattar'* * 
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The ART of Gaging of Veſlels” 


| CHAP, VII. C1 
The Uſc'of the Line of Numbers, the Lines on the Gaging-Rod or Stef, and the 
Rules in Arithmetith in Gaging of all ſorts of Veſſels, (viz.) to Gage « C#- 
bical, and «Cylindrical Veſſel; alſo, Barrels, Pipes, or Hogſbeads; to mtd*\ 
fare a Veſſel part out, to meaſure « Brewer Tun, or « Maſb- Fat, to meaſurs Wi 
« Conical Veſſel, to meaſure « Rifing or Convex Crown ; and alſo « Convex f |. 
Falling Crown in « Brewer's Copper ; alſo « Brewer's Oval Tun. i; 


a 
PROB.'I. How tofind the Gage-Point of a Wine or Ale Gallon. 'Y 
He Gage-Point is the Diameter of a Circle whoſe ſuperficial Content is equal to Þ , NV 
the ſolid Content of the Wine or Ale Gallons; ſo the ſolid Content of a Wine, ff 8%, *Þ 


Gallon, according to Winchefter meaſure, being 231 Cube-Inches : If you con- 

ceives Circle to contain ſo. many loches, you ſhall find the Diameter 

MESA fas 5 ford 4: de it th Cie Gai - hos likewiſe ' mays | 

17} 15 fore inthe G « Gallon. likewiſe you'may” 

diſcover = Point for anAle- Gallon ane ares Sep Cu Inches for 33 1 #9 
Is 2 


CS 


4% 


Pon Pins 2 to 35904244 Whoſe ſquare-root 1s 18; gy fer?, the Gage-Polnt for - 
hs RESIET0 » { in your Dimenſions of Al forts of Veſſels, viz. thelr” } 72 3 the 

end dept, 9 ch neters of the Head 4nd ; for all ſinalt © | och dep 
| Errors inthen will increaſe very miveh in @þe Cohteat. NT}; 97.97 0g hat. 
| Wy 
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thi 


—_ 
—- 25  # * 
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Y 
*IChp. VIIL of all ſorts of. Veſſels; « 
_—_— We? ”— | 
\ The Deſcription of the G aging-Rod, or. Staff. 
"> rery uſefot Gaging-Rod may be thus made; in length 48 Inc vpon one Square 
s is bra Lines, 2 Live of Numbers and a Line of 48 ors hn whe ach vided ink = 
7; parts for the ready mealuring of any Veſlel's letigth, breadth, or depth. 
"© pot for the meaſuring of Great Vellels, there is two Rods diyided into Inches and ten 
parts, made to ſlide by each other. , 
On the ſcrond fide 1s.two Lines, the firſt for the Head; and the ſecond for the Bong, 
ic added together and multiplied by the length, will give the Content; As by the Ex- 
inthe Gxth Problem. | 
= On the third ſide is two Diagonal Lines, the one for the Gage of Wine ; and the other 
fr Ale 3 which ſhews the Contents to the + part of a Gallon. The Uſe is ſhewn in 


"5 


" = s 
.” - >> 
. pn 


6. | 
uu the fourth fide is a Line of Segments, or 63 Gallons divided in 1000 - 
you way ſee in the Uſe by the following Table in Prob. 7, © 20 "PR 


The Deſcription of Symbols uſed for Brevity. ſake. 


+ Pl or Addition, which is to {ay add. C Cube the Number. 

'— Minw or S«btrattion, then you mult ſubtraſt, @Z Sum;and Zq Square of the Sum. 5 
' x'l or Maltiplication, now you are to multiply. vi To Extralt the Square Root. ' 
2 To divide by 3, or any Number under the Line. Difference. I 
\ = Equal to. X q Square of the difference, 

q Square the Number given. 


PROB. Il. How to meaſure a Cubical Veſſel, x 


(Uppoſe we have a Cubical Veſſel to meaſure, whoſe ſides let be A BCD EF, which Sr Figwt 
33 let be every way 24 Inches, and Idefireto know how many Gallons of Wine or Ale Glo =_ | 
| fame will hold, Schemes. 
ods For Beer or Ale by the Line of Numbers. 

- Extend the Compalles always from the Gage-Point (which for Ale is 16 ;2Junto the 
Weof the Cube 24 Inches, the ſame extent will reach from the ſame 24, turning twice 
er unto 49 Gallons, and better. D 
For Wine. Extend the Compaſſes always from the Gage-Point, which for Wine is 15 
"unto the ſide of the Cube 24 Inches : the ſame extent will reach from the ſame 24, 
"Wning twice over unto 59 +3 Gallons, which igalmoſt 62 Gallons of Wine. 

bon The Arithmetical way 
A B,c = Gallons of Ale 49. A B, c=Gallons of Wine 59 ++ 


2382 231 
PROB. II, How to itaſure a Foſſil in the form of 4 Pardlelipiptdon, 


{OUppoſe we have a Veſſel to meaſure,whoſe ſide A B let be 72 laches, and breadth AC 
10 -32z and the depth CD 8 Inches. | 
4% By the Line of Numbers for Ale. 
You moſt firſt figd a mean proportion between the length AB 72, and the breadth A C Sm Figete 
£27 by multiplying ic rogether, and taking the Square Root thereof, or taking the mid» 193 
@ point between 72, and 32 on the Line of Numbers, and you will figd 48 for the mean. 
* Now Extending the Compaſſes from the Gage-point 16 +3 to the mean Number 48 In. 
es, the ſame extent will reach from the depth CD $-Inches, turning twice over unto 
if 
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For Wine. © Tofind how many Wine-Gallons it is, work by the Gage-point 15 x5 as 

v did in the laſt Rule, and you will find near 79 7 Gallonsz or you may find a meaw 

Foportion between the breadrb A C32, and the depth CD 8: which will be 16 Inches, 

Lo work according tothe former Rule. ae ff 
How to work the ſam without the G age- Port, Fe 

Exanle for Ale. Extend the -CGompaſles from the Ale-Gallon 282 unto the length AB 

$52 3 the ſame diſtance will reach from the breadth A C 32 unto 8 +2 'Gallons, for an 

"-Þ lich depth, To for 8 Inches you may preſently find it to be 65 72; Gallons 

*- For Wine Gallons. Take 231 for the firſt Numbers and by the former-work you ſhall 


flad 9 x22 Gallans for i Inch depth. 


TE owt A CURRESTL 


_— 
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The Art of Gaging 


Su Figurt 
IO. + 


See Figure 


205. 


Ser Figure CYUppoſe you have a Cask to meaſure, whoſe length is A B 27 Inches, and depth a 


106; 


Su Figurt 


206, 


The Arithmetical way, ABxACxCD- 
— 
282 c I T3ze of 
ABxXACxCECD 
—_——  — —=Wine- Gallons 76 WW. 
231 F 


PROB. IV. Howto meaſure a Cylinarical Veſſel. 


Uppoſe the Diameter of the Head AB be 24 Inches, and the length thereof ACh 
32 Inches, To find the Contents in Ale-Gallons. Extend the Compaſſes always from 
the Gage-point, which for Ale is 18 +25 Inches unto the Diameter 24 Inches ; the ſame 
diſtance will reach from the length 30 loches turned twice over unto 48 +! Gallons, 
Fer Wine. Extend the Compaſſes from the Gage-point 17 +54 unto the Diameter 44; 
the ſame diſtance will reach from 30 turned twice over to 58 7.77 Gallons. 


The Arithmetical way. For Al. ABqxAC | | 
_— —==Ale-Gallon: (vix.) 48 42), 
359 
For Wine, ABqxAC 
Con TY, | ——=ne.Gallons, (viz..) 5+! 
5%” oo ON 6 294 | 


PROB. V. Howto meaſure aGlobical Veſſel. 


Uppoſe the Diameter of the Globe be A B 24 Inches : Then to know the Content - 
in Ale or Wine, it is thus. 

For Ale. Extend the Compalles from the Gage-poibt, which is 23 +3: unto the Diy- 
meter A B 24 Inches; the ſame diſtance willreach from the ſame 24 turned twice onr 
unto 25 3 Gallons of Ale. | 

For Wine. Extend the Compaſſes from the Gage-point 21 unto the Diameter 24 turt- 
ed twice over, as before, you ſhall have 31 5 Gallons. Ee” 


The Arithmetical way. For Ale. AB, c 
—— a, (vie) 25 ro | 
538 
For Wine, AB,c 
n— 6 dl, (viz.) 31, 
441 


PROB. VI. How to meaſure 4 Barrel, Pipe, Butt, Puncheon, Hogſhead, or ſmall Cal; 


the Bong CD 23 Inches, and breadth at the Head E F 20 Inches. 

You are tofind a mean-Diameter between the Head and the Bong by this Rule. Take 
the difference between 23 and 20, which is 3 ; which being multiplied by 7, «the Produft 
is'21,. and divided by 10 the Quotient will be 2 7+ which added to the leſſer Diameter 20, 
you have 22 +. for the, mean-Diameter. 

Then for Ale. Extend the' Compaſſes from the Gage-point 18 3-?{ unto the Mean-dis- 
meter as +5» the ſame will reach from the length 27 Inches turned twice over, to36 
;-7 Gallons. - o | 

For Wine. Extend the Compaſſes from the Gage-point 15 +: unto 22 ,;, the ſame 
will reach from 27 to 44 +; Gallons. 


The Arithmetical way. For Ale. 2CDqzEFq:xAB 
n—_— Gallen, (viz) 3655: | 


1077 & 
For Wine, 2 CDqzEFq: XxAB 
many - - =ﬀCGallors, (vit.) 445% * 'Acc 
882 
There is another way to work this Veſſel Arithmetically by the Mean-diameter which 
was before fonnd to be 32 > Inches FW. 


- Fad : > 
hy, 4 & +; 


wad b W 


. - 
n_” ——__ AA... | W 


of all ſorts of Veſſels. 4; F 


- Thus. For Ah. MDqzxAB \ a" 

*—L——6 allo, (vis.) 367); : SY 

| | 359 et 
1 ; For Wine. MDqxAB | " => _ 

——  — ==6 allons, (viz.) $4737, "x4 


| 294 
By the Diagonal Line on the Rod and Staff... 


"Fake the meaſure with your Rod from the Bong-hole at C to the lower part of the 
Head ar F, as the Line F C, which in_this Example ſis near 25 +4 Inches : $o if you 
mould know how much Ale the Cask will bold, you ſhall find the Bong hole to cut in the 


on | | Diagonal Line 36 -: Gallons. And for Wine it will cot 44 4 Gallons the Contents re- E 
ate ired. | | £ 
, | The Vſeof the 2 Line: upon the Rod marked Head and Bong ;, and of this T able for Wine-meaſure; 
j NE | 
A Table for the Gaging of Veſſels. 
N £1 Head. Bong : Head, | Bong. | 
we D | G pes. |.Gprs. | |G pee. | G pes. Extend the Compaſſes from 231 to 282; 
We 0,001 | 0,002 | 31 | 1,089 | 2.178 the ſame extent will reach from the Content 
. I | 02 | 0.004 | 0.009 | 42 | 1.100 | 2.321 in Wine-Gallons 44 +: to 36 >! the Contents 
x3 03 | 0.0Lo | 0,020 | 33 | 1.234 | 2:468 in Ale- Gallons. 
041 0.018 | 0,036 | 34 | 1.310 | 2.620 
L020] 0.030 1.25 1 1.9991 3.796 The Uſe of this Table is the ſame with 
06 | 0,041 | 0.081 | 36 114691 2-933] theRod, only in the Table you have the per- 
ens | | haps of Sapp ll $44 hap 449 bra feft Number, but upon the'Staff, for 10 ac- 
- 08 | 0.092 | 0.145 | 33 | 1.636 | 3.272 gr po ty 1OT 
og | 0.092 | 0.184 | 39 | 1.724 | 3.448 count 100, for every ſmall Diviſion is 10 ; 
u- 10] 0.113 | 0.226| 40 | 1.813 | 3.626 and you muſt eftiniate the parts of theſe ſtnall 
wer 1t | 0.137 | 0.274 | 41 | 1,904 | 3.809 Diviſionsand then is the Work all one as with 
$12 | 0.163 | 0.326 | 42 | 2.000 | 4.000 this Table, (viz). 
te 13 | 0.192 | 0.383 | 43 | 2.096 | 4.192 
#1 | $14 | 9-222 | 9-444 7 m0 ow_ You muſt meaſure the Diameter firſt at the - — 
15 [-0:255 | 0.510 1295 | 4.591 | 
16 | 0.290 | 0.380 | 46 | 2:39] 4.796 pos _— ded; or 
17 | 04328 | 0.517 | 47 | 2,563 | 5.907 3 Cheri meal in th — 
18 | 0.367 | 0.734 [48 | 2,611 | 5.222 meter at and likewiſe in the able 
19 | 0.409 | 0.818 | 49 | 2.721 ] 5.442 or an the Rod, the Number bel 
9 | 
f20 0.453 | 0.906 | 50| 2.833 | 5.666 to that z then add thoſe two together, 
21 | 0.500 | 1,000 | 51 | 2.948 | 5.896 mukipt the Sum thereof by the Inches 
22 | 0.348 | 1.097 | 52 | 3.064 | 6.129 the length, from Heagl to Head on 
| 23 | 9-599 | 199 | 53 3-193 | 6-367 |" the inſide. 
a, 24 | 0.653 | 1.3096 | 54 3-203 py . 
ut Ns re 341 ts| Andas 231 to282, { are the Ale-Gallons : 
| 25] 0.826 | 1.632 | 57 7 68s 7.364 to the Wine-Gallons. 
ake + 281 0.888 | 1.777 | 53] 3.812 | 7.625 ; * 
oft | 29| 6:993 | 1-906 | 59| 3-945 | 7.890 4 
29, \ 0} 1.020 | 2:040 | 6o | 4.080 | 8.160 T x 
| I : (. ? | 
lis- The Table and Sypf ſhows for 20 [ached at the Head — 6,455 x 
36 For 23 [nches at the Bong —————————1,199 No = 
| Theſe two added together, Make—————652 Ee 
me - 27 * IF 
Which beiog multplicd by 27, J= —11564 ; 41 
the length” q mr nmmnnmnmmmn 330g ,. 
Makes g — 
According to this Operation, it ſhould be 44 Gallons x43 parts, which difference is 
of no Moment in theg Concluſions. | 
Frf 
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'The Art of Gaging 
PROB. VII. ZBythe Line of Segments on the Rod or Staff, to find the Quanicy on | 


quor in 4 Cak that is part full. 


5 Fiewme C\Uppoſe you would know the Quantity of Liquor ina Cask whoſe depth at the Boy 
- "4 * 4* Inches, and let the Liquor be 1n height 16 Inches, and the whole Cask p, Thi 
Hh old 4 4 4 'Gallons. 
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By the Line of N umbers on the Staff, the Proportion will be, as the whole depth 2; K44 
Inches is to the depth in Liquor 16 Inches, {0 is a 1002 to 695 parts. hy 
Which being ſought for in the Segmeat-line on the Staff, you ſhall baye in the Line N= he 

Þ it 747, 3 
SIA if you extend the Compaſſes from 1000 to 741, the ſame diſtance will rea Thi 
from 44 +5, the Content of the whole Cask to 33 3: that Is, 33 + Gallons-of Wine Ant 
in the Cask. | Wh 
PROB, VIII How to meaſure a Brewers Tun, or a Mſh- Fat. js27 4 


Ste Figure | hr the Tun be ACD E, whoſe Diameter iff the bottom let be E D 98 Inches, and pR( 
to8, «+ the Diameter at the top A C let be 9o Inches, add bath the Diameters together 

\ you have 188 laches ; then take the half thereof, and it is 94 Inches, this is the Meag 
Diameter F G ; then ger the height of the Tun, which let be A B 40 Inches. Now to 
know how -many Barrels of Bcer it will hold according to 36 Gallons to the Barre, - 
work tbus. 

By ihe Line of Numbers. Extend the Compaſſes always from 113;? ; (which is the 
Gage-poiat for a Barrel) unto the Mean-diameter 94, the ſame diſtance will rearh from - 
the heighr 40 Inches turned twice over unto 27 + of a Barrel. 

'The Arithmetical way by the Mean-Diamittr. FGqxAB 


————————6allons 984 -*. 


- 399 
*, Which being divided by 36, you baye 27 Barrels 1 2 ; Gallons. Thi 
| | Or thus for Barrels, FGqxAB The 
h — —==Barrels 27 7/7. Wine- 
| 12924 Ext 
This Arithmetical way by the Mean-diameter is not abſolutely true, yet near enaugh diftanc 
for Brewers Tons,by reaſon the difference of Diameters between the bottom and the top, PR 


is feldom above.7 or 8 laches : but to do it exactly, take this way of workipg this Tug, 


' The Arithmeticd nay. EDgq4-ACg; +EDxXAC, xAB 
| ==qg85 Gallons 1. 
| | 1077 | > the 
© Divide 93g + Gallons by 36, and the Quotient is 27 Barrels, and 13 Gallons: So the "The 
Tun will hold 27 Barrels 13 Gallons +4. | 
Or thuy for Barrels, EDq+ACq SEDXAC, xAB 
| — =—=27 Barrels Too 
_ 38772 
PROB., IX. To mgaſure 4 Conical Veſſel, having the Height and the Diameter @ the Baſe. \ 
Fiewe CUppoſe the Diameter at the Baſe AB be 98 Inches, and the height D C 490 Inches. 
|. - Then by the Line of Numbers for Barrels of Ale or Beer. 4% 
*,- Extend the Compaſſes - from: the Gage+point 169.2 unto the Diameter A B 98, the - 
fame wy re from the-heightof the Cone DC 490, turned twice over unto 1247t-- 
Barrels fere-' ! 5,7. 18 
This is the Proportion to work for great Cones to have it in Barrels, but ſmall Cones” ©: 
have it in Gal -. ; 8 
Work, thus. Extend the Compalles from the e-point 32 -* unto the Diameter of 
the Baſe 98, the fame will reach from the height of the Gone 490, twite turned unto 
4369 .,{ Gallons. | 
: Arithmetically. ' For Gallons, ABqxDC 
it hk k wr—ww—__ — 69 «4 Gallons, 


I O77 
Which being divided by 36, you have 121 Barrels 13 Gallons. 


__— 


ip. IX. of all ſorts of Veſſels. 27 

G—_— 9 | — 
Or thus for Barrels, ABq,x DC 

——==121 7. Barrels. 
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| 38772 

On 
k The Brewer's Ton before meaſured may be meaſured after this manner following. 

- To find the height of the greater Cone, ſay, as the difference of the Diameters $' In- "v4 
ches is to the height of the Tun 49 Inches: So is the Diameter of the bottom A B98 & 
Inches to the greater height D C 490 Inches, from whence ſubſtract 40, there remains | 
the height of the leſſer Cone G C 450 Inches. 

Now working as before for the Content of each Cone. 

The greater Cone will be found to be —— 4369 Gallons — 5 Parts 

And theleſſer Cone to contain — 3334 Gallons —— 4 Parts. 
Which ſubſtrafted from the greater Cone, there remains 985 Gallons -. Parts, which A 
is 27 Bovels 13 Gallons +. E 6s, 


t 
we 


523 XZ 


PROB. X. How ta meſure a Segment of 4 Globe or Sphere, which ſerves for the riſing, 
. or fallmg Crown in a Brewers Copper. 


Dmit you have the Diameter of the Crown A B 80 Inches; and the height thereof 
A CD 6 lnches. 
ABq-+1;CDgsxcpD 
| -—=553 5, Gallons, 


$—— 


4 718 
PROB. XI. Howtoreduce Ale Gallons into Wine G allows. 


Example. Y by is a Veſſel that bolds 60 Gallons of Ale; the Queſtion is how many 
Gallons of Wine it will hold, 
The Proportion. As 231 is tq 282 : ſo 69 Ale to : 19 (x13 
Or as 77 is to 94 : fois 60Ale to 7357 Wane Gallons. 

The Reaſon is this, 231 Ale-Gallons is 282 Wine-Gallons, or 77 Ale-Gallons is 94 
Wine-Gallons. \ 

Extend the Compaſſes from the Wine-Gallon 231 to the Ale-Gallon 232, the ſame 
diſtance will reach from 60:20 73 -: Gallons. 


PROB. XII, How to meaſure a Brewers Oval Tum, whiſe Baſes are Ellipſes of dif- 
ferent Magnituder, having their Axes parallel to each other. 


Uppoſe the extreme Diameters at the bottorh to be AB 120 inches, and EF 90 in- 
ches, and thoſe at the top td be CD 112 inches, 'and G H84 inches, and the depth 
the Tun Cb 4o inches ; to find the Content in Gallons, 
we The Rule. AB3CD:xEFÞ:CD+4AB:xGHxCb 
| SC ———_ a en cr och ==q1124.9 Gallons, 
1077 / 
- That is, to the greater Diameter at the bottom add half the greater Dian®ter at the bt 
I ip, and multiply that Sum by the leſſer Diameter at the bottom, reſerving the Product ; « 

W then to the greater Diameter at the top add balf the greater Diameter at the bottom, 
"@d multiply the Sum by the leſſer. Diameter at the top, and reſerve' the, Product, add 
thiſe two Produdts together, and multiply that Sum by the depth, and divide by 1077; 
tht Quotient is the Content in Gallonsz which will be found to be 1124.9 Gallons. © * 
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Wetd CHAP. I. | 


Whertin Fa ſhewed both Arithmetically and Inftrumentally how to meaſure_all kind 
of plain Superficies, «as of Walls, Timbtr-work, Roofs of Houſes, T5ling, 
Boarg, Glaſs, Wainſcot, Pavement, and the like ; as alſo Timber and Stones 


PROB. I, ES as it is yery requilite for 4 compleat Artiſt to Fiow bow to + 


meaſure all manner of Surfaces, as of Walls, Timber-work, Tyling, 
and ſuch like ; the following Example giyes you the way of _— it. 
N Obs 


© p "I wk — 4 __ 
% a 2 as - 4 G »S% "# l 
7 — "1 
F by . IE - 
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Note this, that Walls are meaſured by the Rod of 16 3 Feet, Wainſcot by the Yard,. 
ahd Board and Glaſs by the Foor- Therefore meaſuring any of theſe things, confiders, 
tion muſt be had to the juſt Form and Figure thereof : Then by the following Rules yog " 

- may have the Content thereok. | ; > * 

As for Example, Suppoſe there be a Wall in the form of this Figure being an oblong, | 
and it is required to know how many Perches, or Rods are contained thereig. " 

Tht Aritbmetical way for Perch. ABxXAD, 

$24. O—————_— 
272 4+ Ke 


Extend the Compaſſes always from 272 to the length 66, the ſame extent will reach 
from the height 19 foot unto the true Co = 


Note, that in meaſuring Brick-work, if the Wall be.1 Brick +. thick, © then the Core- 
tent before found is the meaſure of that Wall, but if the thikneſs be more or leſs, ther 
muſt be an allowance made accordingly 3 that is, for every + Brick above 1. Brick 4yq 
mult add + of the former meaſure to the Content before found ; for every + Brick 
than 1 Brick 5 you muſt ſubtra& 4 from that meaſure. Got $1 LN 
B But ſuppoſe A B C be a Gable end, which is in the fragt, 

Triangle, therefore multiply 16 the Perpendicular by half tk 

baſe A C 10, the Produdt is 160, the Content in Feet: 
But in meaſuring of Chimneys, which-require more Works" 
manſhip than other ordinary Walls, they are uſually oted 
Q ,- as double meaſure, that is, firſt meaſure them as Colic 
C 2nd the double of that meaſure produceth the Content. © * 
Note, that if the Chimney ſtand by it ſelf, the Back istols 
meaſured with the reſt of the Chimney ; but the Back tanding 
againſt a Wall, the Wall muſt not be meaſured with theC : \ 
ney. 5 
Admit the Figore LIK, GH, AB, DC bea Chiainey tobe: 
mu and according to double meaſure, the Contegth 
rTequl . . "£ 
if. Meaſure the Braſt-Wall E F,andthe JaumsDE and FG 
which together make 24 Feetz next take the height ofily 
SquareC B 18: Ig Feet, which multiplied” rogether, the tro 
duQtis 435 £60 Feet for the Contens of. the Figure JG - 
Then for the Square GHmyn, the Braſt-Wall G H, and 
Jaums is 15 Feet, the n'H 6:26 Feet, multiplied av 
fore, make 93 : 90 Feet, for the Content of the Square G Hutt? 


T9 


wy ptha ike mptner of working, you will have the} ABDC: 4356 
Contents-'of- the Square IKRV : 92:16; likewiſe | The Squares GH mn: 93:99 


bes in compaſs is 9 Feet, and 8-Foot || IKRV: 99:16 5+ 
high,” mu together as before, is 72 Feet for The Shaft 1 L : 92:00 5," 
tbe Contents: Add theſe four Sums together, the © The Sain 593 :6 0 
ICIS CONTIN 1387 Feet 74; Feet, TR" | 
a pres oþ ek LE g © £ The Total Sin); 1385 N de 
Which reduced into Perches as before, is 5 Rod 26 Foot. oO IH _Wiogr 
Note that Slate-work ard 'Tyling, alſo Roofs of Houſes, Timber-work, Partition þ | Ex 
' and Floors; are meaſured by the Square of 100 Foot. | | the 
> : | 24 
£ b , ; PRO ; # 
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— pRO B. Il How to meaſure Boards, Glaſs, Pavement, Wainſcor, &; 
uN the laſt Problem we have ſaid that Boards, Glaſs, Pavement, and Wainſcot, and 


Squares. 
any one by 


tp) 
by 


E: 5 ne 
cot lg the Board, 


” OB. Il. Adenſaration of Solids, at Timber, Stohes, &c. and firſt of Squared Timber 


© 9 F Hatſoever hath length, breadth, and thickneſs, is called a Solid body ; as Timber 
5 and Stone, .and the like, which are uſually meaſured by the Foot : and there- 
re you are to obſerve that a Foot of Timber-or Stone is a Foot every way in the form 


-& a Die. . 

+ me piece of Timber being at each end 16 Inches one way, and 25 Inches the 

Y her, and 14 Foot long, to find the Gontent. | | 

Jy the Line of Numbers. Take the middle betweeti-16 and 25, which you will fnd to 

| $20, then to find the Content. | 
-Extend the Compaſſes (always) from 1 2 Inches unto the Mean Square 20 Inches; the 
five will reach from the length 14 Fook turned twice over to 38;-? Foot of Timber. 

> Arithmetically thas '— - ABX AC, xBD . | 

- n——— =————t9 the Contents in Feet 387-54 


which 1$10 —_ Foot. 4 


_ 136 : 2 0) 21 kr \ 

Or thus, ABxzICzBD | _w : 

it > —=reduced into Inches ) 384415 Feet 

h. | 1729, | |; 

Yet it is common with the Ca to add the breadth and thickneſs together, and 

te the half thereof for the Mean Square, but that way is very erroneous, cpecial- 
en-be difference between the ſides is much. | | 


\ 


ERRRD 


W 


Rb oor rr apart AS, 
3+ In the former Example one ſide is 25z the other 16, $6 2902 45 We half 20-4 Inches 4 


"tatis, half an loch too much, for the Mean Square is but 20, 16 that by taking 207, i 
1 kevthe plere.of Timber 40 Foot x2, when, is is but, 38:2 Feet, which is' two Boop” | - 


Now if « iece of Tiwder be tapas, the commen a way & to take the Squarslt4 
'middle4. and ſo to work as 11 | | It is erroneous,  _ 

[TH admit piece of Thnber were 25 Lachs quars at 08wend, Je 
[the / and 14, Foot longs 's <5 TEL 212 27408, 


ts, * © 
"4 v 

® 4 
_ 
FY 
p - 
.' *% 
by” 


. _—_ 
4 
- us * — 
s » &' & RES, .4 
= » 4 


T's EP 
$44 Rp 


The Art of meaſuring Book V. Ga 
i 


wa arab Arubmenick. 2-283 
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4323 2 Wk 
| . How tofind bow Inches in length will make one Foot of Timber, in ; 1 © vor the 
PRO” pres Lops rem Ns each end. vae ro 


ou have a piece of Timber that is ſquare 16 Inches every way, and 

WE Low how how Inches in length will make one Foot of Timber. os” Fr, 
By the Line of Numbers, Extend the Compalles always from 16 Inches the fide WF 

the Square to 12 Inches, the ſame turned twice-over from 12 Inches, will reach to 6} 


bw - Inches, the length for” one Foot of Timber. 
3 cs The Aritbmetical way. " 
1728 | A ; 
- ——— = 0 6; che. ; | 
AC169 Op 
PROB. V. Hewts meaſure round Timber. | c « 


A Dmit you were to meaſure a piece of rovnd Timber, whoſe Diameter or thickne(y 
ateitherend is 20 Inches, I deſire to know bow many Inches in length will mate 
one Foot of Timber. : \ 
By the Line of Numbers. Extend the Compaſles from the Diameter A B 20 Inches, up- 
to the conſtant Number 1 3, the ſame diſtance will reach from 12 turned twice Over yite- 
5: Inches for 1 4 Foot, as AD. | 
* The Arithmetical way. 


Having the Diameter of a piece of Timber, as admit it tobe 20 Inches, and the length - 
15 Foot ; to find the Contents in Feet. Wo 
T Zineof Riawdirs. Extend the Compaſſes always from 1 3-5 to the Diameter AB 
20 the ame diſtance will reach from 1 5 the length turned twice over unto the 
Contents 32 +2 Feet in the picce. . . 
SS The Arabmeticd »45. Square the Diameter A B 20, and is is 400 ; quadruple it by 4,aud | 
#2 it is 1600, multiply it by the length x 5, and' the Product is 24000, that divide by 729 
and the Content is 32 +? 4 NAS 
- Here 5s likewiſe another brief Rule Arithmerically thus, ” 
. _ Square the Diameter AB 20,and it will be 400 ;; that by 1 1,and it is 4400s: 
vide by 14, and the Quotient is 314, and 4 remains, which multiplied by the length 19s; 
the Produt is 47 14; that divide by 144, and the Quotient is 3277. — 
Now the common way uſed by Artificers, is to meaſure round-a piece of Timber of 
Tree, and.totake the one fourth part for the Square, which'is very erroneous and falſe. 
| ' For The the Circumference of the' piece bef6re going is 62r+ ©: 
"5 Inches, the + thereof is r 5-Inches, whicty they rake to be the Square, which mblciplied 
*S . - Intoir lf, produteri-246:4 forthe Arroof the Baſe; which multiplied by rhe length _ | 
Wo 15 Foot,” theProdutt is 3697+ the Contene in Feer and ; that divided by 144, the FF —— 
y Quotichtis'z377, that isdiffering from the Trurh no'1eſs than + Foor, which the Buyer -.... 
Ts hath more than his dues bur'] conceive they agree-in the Price ro ſtand:to thar meaſure, 
_ - by reaſdn of the waſtein Chipabeforeit it brought inro Squares, but the beſt way will | 
A be to meaſure the Tree right, and afterwards allow for the waſte , or elſe in time Errov ; 
WW - will be taken for Truth, and Truth will be accounted Error,as it is by too many this day- " 
$* WS ; TY 1) 
-|8: 
\s | by 
| 
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4 Ships T unnape. 

| How to meaſure a round Piece of po J4 Timber. ne BO, 
" admit the Diameter of a great End of a Piece of *Tapering Timber be A B 26 Inches, 

the leſſer End QG 16 Inches, and the length E F 5 foot. To find the Content the 
eogmmon Way is this, add both the Diameters 20 and 16, the Sum is 36, the half is 18 
Gr the Mean. : 
”* Then extend the Compaſſes always from 13+! to the Mean-diameter 18, the ſame will . 
ach from the length 15 foot turned twice over unto 26-4 foot, | 
WS irvo way by Arithmetick, AB q+CGq+ABxCG:xetEF 
:  —— m— cnt in Feet, 26 To 

$50 LCs 

PROB. VI. How to meaſure # Pyramidal piece of Timber. 


Dmit you have a piece of Timber to meaſure, whoſe thickneſs at the Baſe is 25 In- -."y 
% chcs A B, and breadth AC 16 Inches : And thelength of the piece DE 15 Foot. 7 


A 
& Fe 
C 0 A _ — 5 Foot a 4 
D Is] foot oof E . 
B 


' ty the Line of Numbers, Firſt, by the Line of Numbers find a Mean-proportional be- 
tween 25 and 16 by dividing it into two parts, and the middle will fall upon 20 Inches; 
th Mean-proportional required. 
. Then extend the Compaſſes always from 20 +? unto the Mean-proportional 20 Inches; 
y, nance will reach from the length 15 foot turned twice over unto 13 +* foot 
imber. 
The Arithmetical way. ABXACxDE. 
-—==13 foot +3: parts of Timber in the piece. 


432 
. Or ABxACx-:DE 
===13 foot 7:2 parts;that is 1 3 foot and above 
144 three quarters: 


PROB. VII. Howto meaſure « Comical piece of Timber. 
Ain you had a Cone Piece of Timber, whoſe Baſe or Diameter at the End A B 28 


N& inches, and the length thereof CD r 5 foot, it is required to know how many foot 
\C Timber is ia the piece. 


A 


2 H | 
OPT" D 
FE G 


T7 


"Extend the Compaſſes always from 237 unto the Diameter A B 28, the ſame diſtance 
Mil reach from the length 1 5 foot turned twice over unto 2177. 


"The Arithmetical way. ABqz CD 
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CHAP. X.. | 
For the Burthen of « Ship, or her Tuunge, take theſe Rules following, 
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A 
==21-1 foot of Timber in the Cone Piece: 
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y u you were to find the Burthen'of aShip that the 1 of her Keel is'4.5 foot; 
/D the breadth of the Beam, 17 foot, the depth of tne 9 foot, always to find 
the Tunnage. | Mul- 
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Multiply the breadth by the length, and the Product multiply by the depth in toms.” 
and divide by 100, and the Quotient will ſhew you the Tunnage to be in this E xample 


68-7 $4 Tun . 


| Orextend the Compaſſes always from 100 to 17 the breadth, the ſame extent will reac. 


: from 45 the length, ro 77. 


Then. extend the Compaſſes from 1 unto 74+, and the ſame diſtance will reach from 


the depth in Hould 9 foot to the Tunnage 68 -! Tun of King's Tunnage. 


Bur for Merchants Ships, who give no allowance for Ordnance, Maſts, Sails, Cables 


and Anchors, which is all a en, and no Tunnage. 


You muſt work thus for the Tannage. 
45 X17X9 | 
—_ — 72447 Tun Burden. 
- 9$ | fort”: | 
Or, extend from'g5 always to the length of the Keel 45, the ſame will reach from the 
breadth 157 of the Beam to a fourth Number, (as to 8:75) then extend from 1. to$.+; 
the ſame diſtance will reach from the depth in Hould 9 foot to the Burden 72: Tan, * 


Having the Proportion of "1 one Ship in Burden, with the length of ber Xeel, to build authes 
0 ; 


any Burden according to that propertion. 
Admit I have a Ship of 8o Tun, the length of her Keel is 46 foot. Now I am to build 


a Ship, whoſe Keel muſt be 65 foot of the fame Mould ; 1 deſire to know how many Tan 


ſhe muſk be. | | 
Extend the Compaſſes from 46 foot unto 65 foot, the ſame extent will reach from the 
Burden $0 Tun, being turned 3 times over unto 2257 Tuns. | 


The Arithmetical way. 80x 65 C 

| py ter ; a w———— Tuns. 
- the Cube of 46 C | 
the Number 
preceding. Admit you bad a Ship of 226 Tuns, -and the length of her Keel is 65 foot ; Now! 
would build a Ship of twice the Burden, that is 452 Tuns; Now 1 would deſire to knw 
the length of her ; | 

Extend the Compaſſes from 226 unto 452; the -; of that diſtance will reach from the 
length of her Keel 65 foot unto the length of the greater Ships Keel/81--? foog fere: 


The Arithmetical way, 6, C.X 452. d 5 # 
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CHAP. XL 
Containing the Principles of the Art of Gunnery, in « C ompendiom form, with 


divers Concluſions both Arithmetical, Geometrical, Inſtrumental, and by Tables. 


The Qualifications a Gunner ought to have, and his Duty, and Offce. 


\_ Three, to extract the Square 
nal Arithmetick, and to be skilful ih Geometry ; that be may be 


picre of : A Gunnet that hath a Charge ought alfo to have.in readineſs all 
cy ings for his_Artillery : 


| Axle-trees, Ladles, Rammers, Sheep-skins ro make Spunges, Gunpow- 

der, Shot, Tampions, Chain-ſhot Croſs-bar-ſhot, Parchment, or Strong per ny 
ount an 

Guns, ) .Hayd>{pikes,. Co Budge-Barrels to carry 'Powder, and Bas 

mb ' Shot " When we lh _ pn he is rochooſe good Match 
nates to give fire, and alſo a pair of Caleper Compalles to 

of Shot, « uzel, or Baſe-ring of a piece, or the like ja UL 


| Fire-works, Artificial Torches, Dark Lanthorns ; again, ( to 
 diſmoung, 
"_— Linſtocks 
t9 arm his Lin in 


to your Piece. 
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E ought to have kill in Arichmetick, to work any Pr ion by the Rule of 
——_ Roots, and to verſed: in the Art of | 
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meaſure hei depths, breadrhs, and lengths ; and to draw the lor fu 
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Toe Art of Gnnnery, 
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alſos ſmall Braſs ws Scales and weights, a Ruler divided into! Inches, of $ or "7 eg 


in every Inch, for the ready meaſuring of Cartrages, and how. to fill . then. 

- A Gunner ought to know the Names, Length, Weight and Fortification of eye 
Piece abour che Chamber (that is as far as the Piece is laden with Powder) ; and be tle 
to'tell readily how mach Powder is a due Charge for any Piece, what Shot is fit, how 

many. Matrollcs mult attend the ſame, how ' many Horſes or Oxen will draw the ſaid 

Piece, or Men, if occaſion-be. He muſt: be careful in making choice ,of a; ſober honeſt 
Man for the Yeoman of the. Powder ; and he:maſt not beat up the Head of bis Powder- 

/ Barrels with 2n Iron Tool, but with a Wooden Mallet, which can never fire the ſame ; 
A Gunner oughbt to try his Piece, tro know whether it be true bored or not; to proporti- 
on his Charge zccording to the thinneſt fide of the Metal, - and accordingly. take bis di- 
rection at the Britch of the Piece, juſt over that place where by Art be finds the middle 
of the Bore is within the Piece z by which means- a good Shot may be made out of. 4 
had Piece. 


Before be makes a Shot, he is to conſider, that if the Piece lie point plank» or under: 


Metal, be ought to put in a ſufficient Wadd after the Shot, to keep it cloſe to the Pow- 
der; for if it (hould not be cloſe,the Piece will break in the-yacant place ; but in caſe you 
mount your Piece, put no Wadd after the Shox. | 

And one chief thing is to know very well how to diſpart his Piece, be! it either true 
bored, or not true bored; which he may try firſt, p | 

When a fit Man is entertained, the Maſter.-Gunner (whom, he ſerves). ſhould bring 
him to bis Pieces,” and give him the Denominations of his Piece,. and parts thereof : 

when he hath learned, which is the Baſe-ring, and Trunnion-ring, the Muzzel-ring, 

and the like, (you may ſee their names in the Figure of the Gun without more words) z 
and likewiſe the Crows,. Handſpikes, the Coyn, andthe like ; and how far-in the Bore 
called the Chamber of the Piece : Theſe things underſtood, be may. give them further 
diretions; it is pity that the Gunners at Sea did not exerciſe the Sea-men in this know- 
ledge, as the Corporal doth in exerciſing of them with their Muſquets ; for want of this 
knowledge the greateſt part of common Seamen are ſo dull and ignorant, when they be 
required to ſtand by a great Gun in time of Fight. 


Firſt Inventors of Gun-powder, and ſome Priticiple: of Philoſophy fit to be kaowh, 


Some Italians have writ that Archimedes the Philoſopher was the firſt Inventor of Guns 
and Gun-powder : Or whether this be truth or not Learned Men are of diyers Minds ; 
Munſter, and Gilbert Cognot have written, that Guns were deviſed firſt in-the Year 1376 
- by.a Monk, whom 44«nfter calls Bertbolduz ; but our Country-man Dr. Dee in his Mathe- 

matical Preface; that an Engliſh-man was firſt Inventor of Gun-powder in another 

Country, and they firſt made uſe of it from him : alſo our Engliſh: Chronicles do re 
that in the Year 1380 a Monk did accidentally let fall a ſpark of Fire- upon Brin 
e and Salpeter beaten to Powder in a Morter covered with a Stone, he ſeeing this 
Mixture blow off the Stone from the Morter, did theretipon deviſe a kind of Powders 
awd taught the Yenerian; how to uſe the ſame in Pipes of Iron. | 
 { Every Simple Body is either Bright and Light, or elſe Groſs and Dark, and Ponder= 
ous, and according to the variety and difference, it is always naturally carried towards 
ſome one or other part; the World hath height as upwards, or depth as downwards: 

All pure and rare bodies aſcend, asthe Fire more than the Air 3 but the thick and groſs 
bodics deſcend, as the Earth more than the Water. | 

Nothing worketh naturally, bot in that which-is contrary to it; and -more- feeble ; the 
form of working,is aided by the Qualities3 and the matter ſuffering, which ſuffereth by the 
Quality. Ax 

Nature is extremely curious; as well of her Perfection, as her Conſervation z and theii 
when all things conſpire, as well the AQtion that cometh from the Agent,” as the Paſſion 
from the Patient, bath proportion. x BEET AAS 

Accident bath irs variety from the ſubjet,and goeth not from one thing unto another; 

Every Corpoteal thing repoſeth in its natural place z Nature adtuitteth oo Empreſs... 

A body rarifyiog it elf, the place thereof _— as the body increafeth 3 the ire- 
- fiſtance of the moved zonal to the Mover the motion + the! the 
Chace of a Piece, the longer the Report + the force of the ſtroke of a Shot | | 
the ſwiſtneſs of its motion. 4 Th 4 TEIAL &- 15 17 
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© The Deſeriptips nd Uſe of the Gmonert Sealt, upon which is all Joris of orduane, 


long; 


'-”This Scale;is made according to the Diameter of our Engliſh Ordnance, 8 inches 


or any-other fibe-grained Wood, that will not warp. Upon one fide are ſet the Naing 
fs o£all forts of - and inthe Angle of meeting with the Names, is the Diame. 
= -  rerof che Borey andin the Angle of the Step is the commonlength of ſuch Pieces; ang 
=” \the'edg of the Step is how many Paces theſe Pieces ſhoot point blank, and joyning 
> 38 the Line of the Diameter of the Piece, in their reſpective Columns is the weight of the 
Gan, the breadth of the Ladle; the | 
der 5 the Diameter of the Shot z the weight of the Shot : And then a Line of Inches 
each Inch divided-into-10' parts, .and likewiſe into 8 parts, unto which the Lines of the 
- Dijameters ob tie Bare areextended, alſo on the edg of the Rule there is a Line of Num 
»,/ by * (ch/you may work many uſeful Queſtions in Gunnery, as you will find in the 
11" The'afÞ of this fide of the Soale. Suppoſe you come to a Picce of Ordnance, and ith 
defired to know whar Piece it is, take the Scale, and put it into the Bore of the Piece, 
2he ſtep that fits ig tells you the Name of the Piece, underneath you-have the common 
weight of the Piece, the breadth and length of the Ladle, weight of Powder, Diame- 
ter of Shot, and weight thereof. 
For. Example. Admit I came to # Gun, and fonnd by the former Direftions, that 


than ordinary; and9 or 10 Foot the uſaallen and the Paces the Piece carries poing 
"blank ure 'V74: find the uſual weight 2000 /. th of the Ladle 8, and length-12 bs 


24 on om tne Powder 6; 4 and the Diameter of the Shot 4 Inches, and the 


| 9 "Sa, 
Fs | n of the Scale may ſerve Hkewiſe for the Table following ; only'tats 
- notice, that under Inches and Parts, the firſt figure to the left hand is Inches, andils 
other is ſo many $ parts of an Inch. -. pf 
For Example.” . Admit you enter the Lable with a Saker of the loweſt ſort, the height 
of. the Bore 1s 3 4 Inches, 8 Foot long, the weight 1400, breadth of the Ladle N-- 


weight of the Powder 3 6'ounces, Diameter of the Shot 34, 

of the Shot 4 pound 12 ounces, andthe Paces the Piece carries (by Alex. Bianco's 

. i 15006f'5- Foot tothe Pace. A Ay. 

AE. {> Od&rvethat the Ladle is bur 3 Diameters of the Shot in: Rngth, and: parts of the 
LARS. fromthe Canon ;, to the whole Culverin I allow the Charge of Powder 


| be aboer wo Diametegs of the Fiece : From the Culyerin to-the-Minion ; the Charges 

fill twe zall fromthe Minion to the Baſe three Diameters of Powder, 

P FL: ar SNOXER "FE Tiatis £ &. | | 
ES 4. | © , The Deſcription of the ether, fide of my Guanters Scale; | 


2nd betwizt ek 
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30 The: Art of Gunnery. Book V. 4-6 
.C amen (0 the Baſe, their Weight, Lading, Shot, and other thin} appertaining to 7” 


E-'_  beingthe Diameter of a Canon-Royalz-and it way be made of Silver, 'Braks, or Bot, 


bh thereof; the weight of the Charge in Pom. - 


her Diameter of the Bore is 45 Inches. -- And-I find her Name is Demicalverin, lower * 
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> hewill go, and put.the Totnping in vpon him tp keep the Plate faſt; aud then level 
- Ordnance, you mult ſcrew the Plate to the end A, ahd Tet 
-orpot hit under” the Line of Level as you will, to what degree you plcaſez and when 
| xt the other. There is alſo over the weight of the Shot a diviſion of the right Ranges, 
- >with the Gnomon-line,and a Line of fx hours of. the ſame Radius,and a Line of Rhumbs 
- with the Line of Sines ; and this is for the pens (2 Diat in- any Latitude by the fol- 
gr Direftions, and alſo for the'meking any | 
the Thread and Plummer on. 
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Chap. XI. The Art of Gumnery. | 3 Ip 


and mount your Piece, as is hereafter direCteq : But you will, imbaſe any Plece of 
ITE Ic ſide with the Line of Num- 
hers be next theMuzzle,and ſtop it with the Tompingzas before 3 then imbaſeyour Piece, 


haye done, ſcrew the Plate to the ſide A B, with a Serew at, one end, and a Screw 


and dead Ranges of Randoms of any Piece of Ordnance, upon any mounture from © 
degrees to” go degrees, There is alſo a Plain Scale, on which there is a Line of Chords, 


| riangle, . or reſolving, any Queſtion in 
Navigation, or Aſtronomy. Thereis alſo a Braſs Pia in the Crater ot & > to hang 
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the weight of one Bullet, to find the weight of another Bullet, the height being given, 


EBullet.of Iron of &Inches height weigheth 30 /. what will the like Bollet of-7 , 

Inches Diameter (or height) weigh ? \S 

| the Compalles from Inches to 7 Inches Diameter, the ſame:diſtance will reacts 
301, weiglit, turned three times over, unto 47 l. 10 onaces, the weight of a Shoe 


Fg 
- 
w 


—_— Fu _— —_ 


The Arithmetical way. -_ | 
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That is,,Cube'6 tilakes 216, and-Cube 7 makes 345 3;then by\ t 
thy 393 b7 30g FrodaS is 10340giide by 216, 
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the Tables of Logeritis. 
The Circa — 07791515 


The erin of 7 ——— by 


"Sadtra22 the vppermoſt Number out of the lower, the diff. increaſing, 9669 0669468 Fu 
The triple of this difference i1———————oo3z0 
Added yl the -Logarithm of 30 / — —4771213 
— — ; 
Gives the Logarichm of the weight 477 — 16779616 c 
Now to know how many ounces -. is, work thus ; by the Rule of Proportion, + 
If 100 gives 64, what will 16 ounces giye ? Anſwer, 10 ounces 3. ſo the Shot « Na 
"ches Diameter weighs 47 /.'10 ounces or 47:54 pound, the like way of work as 
ſuch Queſtions - 


Admit the weight of an Iron Bullet being 30 pound, the Diameter is "6 Inches ch 
mY being 47 15 what is the Diameter. : 


: D ride the diſtance between 304 and 471.754 into 3 equal parts, and that it 


«> 


reach from 6 Inches to 7 Inches the Diameter required on the Line gf 


By the Logarithms. 
The Logarithm of 30 is —— — 4773 
' The Logarithm of praty l $——— 36779717 


Uppermaſt Subſtr ated from it, leaves the difference increaſing — 2008505 
| The difference divided by 3, ar the third part of this Uiference——otGogou] 
| Added to 6 inches Diameter, the Logarithm ————7781512 


—— 


Gives the Logarithm of 7 Inches Diameter required —————o8451013 = 
\ The ( cometrical finding the Diameter for the weight of any Shot Mind, 1 LS 


This Rule ſhews the proportion py Diameters SIN to any weight | y 
having « Shot of one eight 0 und fre Co 
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The Art of Gumery. ny " 


_—_ of-a Shot of 24 & and the double of 41. makes the Diameter of Shoe of 32 £ | 


- 


| you may procced as you pleaſe, and find the bi of any Shot. 
ice alſo, having the Diameter of a Shot of 1 double chat Diameter it will make 2 - 
meter of $1. and treble the Diameter of 1 1. will make a Diameter of a Shot of 271; 
/ + tines the ſame will makea Diameter of a Shot of 64 & and 5 Diame- * 
i make '2 Ball of 125 /. .and6 Diameters of a Shot oft £ will make a Diames 


eof a Shoc that will weigh 246 7. 
©” To find what proportion is between Bullets of Iron, Lead, and Stone, by knowing the 


{* 
17% El 
s - > f 
XS 
7; 
«) © xj 


o o'4 
4 


4d 
+ 
#1 © 


- 
: 
mn 
*2 


* 
2% 
+ 4 
C 
- 


- 
ton 
= 


- 


Shoe. of 45 1. the weight of the Shot in i.ead of the ſame Diani. 


weight of a Shot of Iron ;, to find the weight of any other Shot 
Lead, Braſs, or Stone of the like Diamant © 
keproportion between Lead and Iron is as 2 to 3, ſo that a ſhot of 24 of Iron, is 


ks Di meter or ry +7; l, re nor WY | 
Example. A ſhot of Iron of 6 Inches Diameter-weighs 30 [. to find i 
ic fie of the Ins m7 et pda An 
Rule of Proportion, If 2 gives 30, what will 3 z multiply and divid 
jent is 45, the weight of a ſhoe of Lead. one; FE OY 0s 
34 By the Logarithms, 
_ — —— —23010320 


_ — __ 


© The Logarithm of 2 is — 


=” The Logarithm of 3 is = — ——;7 
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s from 2 to 30,. the ſame diſtance ſhall reach from. 3 to 45- 


"Extend the Com 
Tt on between [ron and Stone is as 3 to.$3 ſo that a ſhot of 301. of Stone ig 
! as che life ſhot of $0 4, of Iron; and 11 /.+ of Stone isof the fame Diameter 5" in« 


Wn; as 2 ſhot of 301. of Iron, and 45 {. of Lead ; the 
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Low | find the Diameter ofthe other Braſs Plece whoſe weight I know notztobe $4: Th 


©  * The Logarithm of the leaſt, 8,71— 
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is 23 4t0 1; ſothat a ſhot of Lead of 40 1. is of the ſame height as " tone ſhoe 


proportion between Lead and Braſs is as 24 to 19. £ 
oportion between lron and Braſs is as 16to18, EY 


ge pr 
y the 


of 
= | 
x (there 


pct P 
be a little 


the 


»* 

"T v > 
v. 

' 


| thus. 
Ay the Logarithm Diatijeter it -f12— 


© The Difference ittreafing——— 


14% 4 


'  Thetripleof this DifferenceSubtraft ————-—— 


From the Logarithm of che weight giyen 1 


&> © Reſt the Logaritha of $36, the weight 


84 + * 
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. . reach from the weight given 1900 Pound turned three times over to 836 ny 


Or extend the -4 from 1 11; to 8:71 [aches Diameter, - the ſame 


The uſe of thi Table, to find rhe weight of any Shot of Iron, Lead, or Stonefrom 2 ta - 
Inches Diameter. | 


| 


\ 


Iron. Lead. }*+ Stone. | 
. Poun. Ounc./Poun. Qunc.|Poun, Ounce 


This Table is exattly Calculated, and the uſe thereof is very cafe z we A 
plain by two: Examplee z 1 would know the weight of a Shot of 6 Inches, in Iron, = 
and Stone : The firſt Column is Inches, the ſecond quarters of Inches, the third 
"re fourth- Pounds and Ounces of Lead, fifth Pounds and 


2 with 6 Inches Diameter in the firſt Column, and in that Line on 


| det hos 11 pound 4 Ounces of Stoney and li 
w of an Iron ſhot is 14 Pound 34 Ounces, of L 
EE ns ation? | nd 9 ounces z and fo ofthe reſt. 


The Arithmet ical Way. 


————=8361. weight ia Braſs. 
- Gr | 1-9 


oo 
or eb, EE 


ron, whoſe weight you ſhught, you muſt do a before with 
of their Vet by the laſt Problem, which is as 16w 


ris iq Lac ag i8 ———————_—_————— 125327 
Is to the of weight in Braſs By6-——— — 92220 
Soiz the Df 16————————141z 
412638 
\ The Logarichni of the weight in Iron 745———2$7105 
Or extend the from 18 td 836 the lame diſtance will reach from 6 to 743k 
yg Compalles 16 to 743 
| The Arithmetical way. 
TT 16 p 
- —— 7431, of Iron. 
1 
| How by iouning what quantity of of Powder will load one Piece of Oradvance ;, to know 


bow much will load any other Prece what ſorver. 


Admit youhave a Saker pin three quarters bare, and it 4 pound 
of ponder Mat wil Dem Cuon of 64 Lackes require 5 Work bs in Gllws 


Ay 


tj ra wtln td 


j ” 
ads £8 TL, 
» 
wm 
. - 
— 7+ 
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ithm of 3+7; Diameter —— —— — 257403 


_ The Logarithm of 6,77 Inches Diameter ———————2$:29t 
; _ the difference lecraading; — — — _ 23888 
"0 (3 
The triple of the difference added——- — ——— ——— 71664 
4 The Logarithm of 4 the Powder, . 060206 
| tothe Logarithm of 20772 1. of DOWNIE oem ownyamnmencden 131870 


| | & that the Demi-Canon muſt have 20 /. +: or 13 Ounces for her Charge of Pomdet. 
4 py the Scale, extend the Compaſlles from cy * tb 6:7; Inches Diameter, the ſame diſ- 
{-. Þ pace turned three times over from 4, will reach to 20 7. 41, 


| \4 Hep to make 4 Shot of Lead and Stone, the Stone heing put in the Mould in which the Leadeit 
| RE armed ref, to + 


| 
, 
| : 
Wo _- Stone, 
1. PxXAIE Tony cv 
Hp E 
x 2 If you take 5 parts of the weight of 
—, DIC. +] thelron Shot in Lead, and one part 
2.0 12] Stone, it will come near the mattet. 
7! ®| Here you have a Table how much 
| -" 31 Lead, and how much'Stone muſt be 
1 am together to make them equal w Tron 
[4 72 3] Shot, from i Inch to $ Inches Dla- 
| meter. + hae. 
br G 
4 2 \|_IOOISES.. - 
; o8 © 
| olto O 
l; olt2 © 


dGummeien cnn == 20 þ, 13 OUnCces of Powder for to load a Demi-Canon, 
3 _ G 


You are likewiſe to underſtand that the Demi-Canon ſhould be fortified as well as the 
ro eretere fad che weight bf (he Deneh-Crata 03 SHch $8. the weight of the Saket 


1600 Ll, 
__ The Diameter of the Saker is 3-2. {Rn —_— 257403 
The Demi-Canon Diameter is 6+; Inches. 281291 
' The differvace Increaſing, ——————88 
m—z 
The triple plof the Uiferene by (3 <n— 71664 
* Added to the Logarithm of 1600 oC Saker ———320412 
Gives the Logarithm of 8332 the Demi-Canon, ———392076 
But ſoppoſe the Detni-Canon to be no more than. 6000 weight, then proceed thus to 
|; ey Powder. | 


ed weight of the Demi-Canon 6000 ——z77z 
weight of the Powder, if well fortified, is 20,5! — 131869 


' TheSumis 409684 
und Subſtradt the weight of the Guii well fortified NT SES 


— 


Leaves the weight of the Powdet 16 /immnnmmmmnmmnnnnmn——; 7610 


a I A% PG. 
2 IS = 
$*. y . 
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Fifteen poutd being a ſufficient Charge for that Piece : Or extend the Compaſiahs;. 
6200 to $332, the ſame-diſtance will rezcb from 29; to 151, of powder, as before, 

The Aruhmeicdl way. . 6000 x 20 pound 13 ounces. 

ati AIC A _ —_ pound. 


4\ 
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# 
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Thus you are always to take care of oyer-1 ading your Piece, which Error m _ 
ioto, when they call-a Piece a Demi-Canon, they. preſently load her with ſo much; 
allowed for ſuch a Piece ſo named, ſeldom examining whether the Piece have 
enouph for ſuch a Charge, by which miſtake they. endanger their own Lives, and 

"which ſtand near. ! vey V.; 
. To.mekt 4 true diſpert of | any true bored Piece of Ordnance, ? | 

Now.\ve have found how to proportion Shot. and Powder to any Piece of ; 
true bored ; before we Load and Fire, let us find the true diſpert to direft the 
the aſligned mark. | |; eagle 

With a pair of Callipers (as in the Figure preceding) you take the Diameter of 
and apply it to'a Scale of Inthes divided into 8 or 10 parts ; ſo with the Cali 1 ' 
the greateſt thickneſs or Diameter of the Baſe Ring, and by your Scale, ſee how "wa 
that is ; as admit that the length of the Line «bc d,were the Diameter of the E : Rin 

** then takethe'Diameter of the Muzzle Ring ; as adwitr it be « 6, then divide the dirs; 
b d into 2/ equal partszand one of them is'the Diſpert, put it upon the Muzzle of thet 
as CB, and. ſtick it faſt onthe top of the Muzzle Ring with a little Pitch or Wy \ 

from theBaſe'Ring at Ain the Figure tothe top of the Diſpert at B,take aim to they 

.you-would ſhoot to; bur if Callipers be wanting, take a Stick that is ſtrait and fl 

wo Sttings with two Muſquet Bullets at their ends,and two Loops made at the othira 

- the Stick being ſomething more than the Diameter at the BaſcRing,and put the Sticky 
the top of the Ring at the Muzzle, as you ſee the Figure H K on the Gun, and pu 
Strings nearer and farther, until they only touch the Muzzle;Ring, and merk &£ Seek. 
and put theStick on the Baſe Ring, and doin like manner, and mark the Stick,” andthy 
Work will be the ſame, as it were taken by the Callipers, for the diſtance of the Naw 
on the Stick will give the Diameter of the Baſe Ring, and Muzzle Ring, and buff 5 
difference is the Diſpert as before, if the Piece be true bored. "5; 

Another _ Diſpert « Piere of Ordnance. box 

if the Piece be not Chamber-bored, take the Priming-Iron, and put it down th 
Tovch-bdole, untilit reſt uponthe Metal in the bottom of the bore, there makeamit 
on the Priming-lron even with the Baſe Ring z likewiſe apply the Priming-lrog 1 

| bottam of the Metal at the Muzzle, and ſo much higher as the Mark is which you 
at the Baſe Ring, then the Muzzle Ring, ſo much is the Diſpert. b'F 

' . How toknow whether your Piece be Chamber-bored, of ax 

Diſpert yout Piece the firſt way, then with your Priming-Iron take the Di 
laſt way 3 which done, compare it with the other Diſpert firſt found, and what tw 
(being doubled) is the difference of the Chamber from the bore of the Piece, 

Admit the Diſpert found is three laches,and by this laſt way is but two Inches;ith 
that the Chamber differs from the true bore on each ſide one Inch; ſo that if the bowed 
the Piece be five Inches high, the Chamber being one on each ſide lower, is but three» WP 

ches high : The like Oblervation we would always bave you to make, that-you myW'® 

not afterwards be deceived in making Cartrages of Canvas and Paper to load the' 


How tolnww what Diameter every Shot muſt be of to fit any Piece of Ordnance, or tochuſe df 
Shot for Ordnance, | 3 


Take the Diameter of the bore of the Piece, and divide it into 20 equal parts, wary 
one of thoſe parts is ſufficient vent for any Piece, the. reſt. of the 19 parts muſt be py: 
height of the Shot ; but now-a-days moſt Gunners allow the Shot to be juſt one < _ 
of an Inch lower than the bore ; which Rule makes the Shot too big for a Canon, ane 
too little for a Favlcon ; but if the Mouth of the Piece be grown wider, then the relt« {> Supp, 
the Cylinder within by often ſhooting, to fit Shot to ſuch a Piece, you muſt try with leg"*0zzie 
veral Rammers-heads, until you find the Diameter of the bore in that place where thWhoſe 
Shot uſeth tolie in the Piece ; -and a Shot of one twentieth part lower than ghat is fit ſoqrile, th 


the Piece ; therefore let Gnnners remember to try the Piece as direfed. | wx 
OvWH <1 


"0 


= 
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> To find what Flaws, Cracks, and Honey-combs are in Pieces of Ordnance. 


®This is a good way, as ſoon as you have diſcharged a Piece of Ordnance, covet the 
' Mouth of the Piece cloſe, and ſtop the Touch-hole ar the ſame time ; if there be any un= 
trown Cracks or Flaws which go through the Meral, a ſmoak will come through thoſe 
and Flaws ; if not, the Gun is ſound. 
Fre is a way to refleft the Sun-beams when he ſhinethz with a Looking-glaſs or Steel - 
the hollow Cylinder of the Piece”; for by this means a bright and clear light will b& 
3 thin, and by that: light you will ſee every Flaw, Crack, or Honey-comb:-- 
But by this way you may ſee at any time; take a Stiek ſomething | _ than the P 
"ave the end of the ſaid Stick, for tg hold an end of a Candle, light the Candle, and. 
it inc the clefc of the Stick, and put it into the Piece z by this light obſerveby de- \. 
& es herher from rhe one end to the other, there be any/of the foteſaid Flaws, Cracks, 
He y-combs in the Piece, ſ - \ 
Ts is a uſual way likewiſe,..if in ſtriking a Piece up$n ſeveral places of the Metal 
dz Himmer of Iron,” you ſhall at any ſt hear 2 boarſe ſqund 3 thetrwithoht donbg., + 
"We is Honey-combs : bar if in ſo ſtriking? the Piece, you Thall at (every Nroat hears 
| y pund,, then you may be ſure your Piece is clear of afy Honey:combs, Gracks, of 


"2 To find whether @ Piece of Ordnance be trub. bored op nat. F / 
Firſt,» There muſt be provided a Staff, and two Rammexs heads upon the Staff, and * if 
libe Ramoers heads there muſt be ewo right lines drawn dpon chem ; ta; divide the,- 
woRammers heads (that are the juſt hejght, and fit the bore) intg, two equal parts, and - 
ax lines on the Staff, thar-rhe lines on the Rammers heads may folks a6 nc end, 

a the other end, as you, ſee in the Fignre aL M. And let the Staff 
ecf the Rammers heads abour nine 1 longer than the Cylinder of the Gun 
flat Stick on the Muzzle Ring, and hold the fide bf the rant(on the G 
Sd) ro the Stick, and by the String and Plummer find the middle, or vupper and lower 
We of the Metal ; then after you have found the upper and lower point of, the Metal; 
trhe Rammer head L intothe Gun, and let one hold it hard, and right with ithe 
mekzon the other upper and lower part of the Metal with the lines-0g-the Rammer ; 
bad above and below, whilſt you put a Priming-Iron in at the Touch-hale; and ftrik- : 
© hard on the Rammer head, make a matk ;, then pull. is out, and. apply the line-on - 
$Rammer head to the mark on the upper and lower edge of the Muzzle of the Gun, 
adyou may preſently ſee how much the mark is from the right line of theRammier bead, 
wt right hand, or tothe left ; that is, if the mark is/j on the right the bore 
the midſt : But if you find it a quarter of an Inch.on the right, or left hand, o 
1 lieth rhe bore either to the right or left ; and in ſhooting, the Piece mult be or- 


re. 


med accordingly, | 6 Hb WF. 
Bc now to know whether it is thicker upwards or age ans fr the bore is, 
temay to know this, find the Diameter-to the Piece at. the To with a pair of 
Glippers, then bend a Wire a little at the end, that ic may catch at the Metal when ic 
drawn ove; after the Wire is fitted thus, firſt pat it: into the Touch+hole till it touch 
trom of-rhe Metal-in the Chamber , then holding it-in that place, make: a mark 
won the Wire, juſt even with the Touch-hole : afterwards draw up the-Wire, untul a - 
Atch at the Metal at the top of the Chamber and there, make a mark upon the Wire 
"aheven with the Touch-hole : The difference between the-two marks is the wideneſs 
@ the Chamber under the Touch-bole, and the diſtance. between the firſk mark and the 
ad of- the Wire,' having half the Diameter 9510p Chamber of the- Piece ſubſtracted 
-' Þ fomit, will leave the half of the Diatnerer of the Piece at the Touch-bole, if the Piece 
true bored : But if this meaſure be more than half the Diameter, the bore lieth 


whoſe Center is m : and I find the Diameter of the Piece to be 15 Inches at the Touch- 
hole, the half chereof is 74 Inches. Ther 1 find by a Wire the Diaweter of the bore to 
B's inches; but the bottom of the Metal-is 104 Inches, half the Diameter of the bore 
S-deing 25 Inches, which ſabſtrated from 10 RO RISTY Ronny which is -; Inches : 


by 2 #ofar from the Touch-hole, and the upper part of the Metal is thickeſt 3 but if ir; be 
od £, the yader part hath woſt Mena. i So 11nd 

, and}; + * ne Example ws ﬆ very plain. Cas 

"t &- Suppoſethat the Metal at the Britch be repreſented by AB C D,and the Metal at the 

ith (64 $07zle by ef, & b, and the bore of the. Piece I» whole Center. is 4 . or the bore K, 

TC i 

fit 


more 
—"- 


I « 
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more than the Diametex of the Metal, that ſhews the Centre of the bore to 0 be uh $k 
and the thinneſt of the Meal is nndermoft, and there is like to break firſt ; beſides, 
ſhews that you muſt «dd half: an Inch to your Diſpert of a true bored Picre, to Pr hy 4 
Diſpert for the Piece/to ſhoot well : But if the battom of the Metal had been foung g1 jg, 
ches: then ſubſtrafting 24 Inches, leaves 7 Inches , which 1s half an Inch leſs than half the 
Diameter of the Metal, and therefore the thinneſt | part of the Metal is uppermoſt, and 
the Diſpert muſt be ſhortned half an Inch; View the following Figure. 


—_— 


| To kyow what quantity af Powder. ſhould be allowed to a Picce of Orduance not truly bered, 


Admit the Diatneter of the Meral of the Piece at the Touch-hole be 16 Inthes, andthe 
Diameter at the bore is 5; laches, the weight of the Picce 4850, ſuch a Piece requing 
1 1& for her due Charge, near two Diameters of ber bore in Powder : Bat Fad 
the ſou! or dere toden an « Pr; ba of his place, or an Inch from the middle of the 
then 1 conclude, that the thinneſt part of the Metal is 4 Inches 4 parts, and thickeſt fide 
6 1 parts ; by ch it appears, that one ſide is juſt two Inches thicker than the other 
fide, as you may fee plainly by this Figure ; in which 
line A Bdivided, is the Diameter or greateſt rbickneha 
the Touch-hole, every Diviſion repreſents av Inch from 
the outward Circle to the outward Circle, is the thicknely 


B eſt 


parts, 
makes 14 Inches, which call the leſſer Damerer. . 
Aus weight of Powder proceed thus. 


'!} po an mh pf, og oe Ade aI ge > 
The difference decreaſing ——= — — —5809 
The eplvet the Bifloeee Babtrafigh————— wr 
From the Logarithm of 11 3. Powder' ———-———204139 
"2, Leaves the Logarithm of the Powder 7 +4 1. kata 


Charge for ſath a falſe bored Piece ; 
ſame diſtance z times repeated from 11, Fill 


The 


 —_ 


Txt 


BK &@ 


I. 
- 
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- The Arithmgtical way. 
C141is|2744Xq1i 


hes a—_ —— = pound 6 ounces, - a5 before; 
oY C16is | 4096, 
fo How Moulds, Forms, and Cartrages are to be made for any ſort of Ordnance. 


Cartrages are uſually made of Parchment or Paper ;_ to ggake them, firſt take tie 
iaht-of the bore of the Piece, aid allow ++ part of the Diameter for the Venr, and 
the breadth of your Gartrages three Diameters of the Chamber of the Piece, beſides 
the ſewing or paſting, and from the Canon to the whole Cylveria is allowed about two 
Diameters of the Piece, from the Culverin to the Minion, the Charge is the length of 
two Diameters +, and all from the Minion to the Baſe three Diameters of Powder, 
bot make them at firſt about four Diameters long, and according to the direions bere 
mark them or pur a pound of Powder into each Cartrage, and meaſure how full 
fit by your Scale for each Gun, and fo you way know how ro mark the Cartrage 
the foll loading, or diminiſhing of your Powder, cording to the goodneſs. or bad- 
t& thereof, and for the extrarordinary over-heating of. the Piece, Having reſolyed 
fort of Ocdnance are to ſerve you, accordingly have a form of Wood turned to 
rr of the Cartrage, which is the +4 part of the Diameter of the bore, and half 
wlach longer than the Cartrage ; before you paſte your Paper on the Form, firſt tallow 
if will the Parchment or Paper ſlip off without ſtarting ve tearing ; if you make for Ta- 
bored Guns, your Forms mult be accordingly tapered if you make Cartrages of 
- kacchwent, allow. one Inch for the Seams z bur of Paper 4 of an Inch (more than three 
| Dijameters for the Paſtiog. When your Cartrages are upon the Former, having a bot- 
tom ready firred, you mult paſte the bottom cloſe, and bard round about, and then lev 
them be well dried 3 and mark every one with black or red Lead, or Ink, how high they 
ooght to be filled ; and if you have no Scales nor Weights, theſe Diameters of the Bul- 
Kr a reaſonable Charge for the Canon 24, for a Culvyerin 3, and for the Saker 


4% for the leſſer Pieces 3} of the Diameter of the Bullet, and let ſome want of their 
t againſt the time they zre over hat, or elſe you may endanger your ſelf and others. 


How to make Ladies, Rammers, or Spunges for all ſorts of Ordnance. 

f ff 
TVery Maſter Gunner ſhould. koow how to Trace, cut out, and alſo make up and 
'L finiſh all Ladels, Spunges, and Rammers, and direct others. how to make, and finiſh 
the (ame ready for uſe. 

You have inthe Table foregoing the length and breadth of the Ladle, anfwerable 

weach Gun in inches and parts, and you muſt .allow half a Diameter more to 
loſe the bead of the Stalf within the Plate z the Button or 'Head of the Ladle-ftaff 
walt be the beight of the Shot almoſt ; for Spunges, there bottoms and bead are to bg 
made of ſoft wood, as Aſp, Birch, Willow, to be one Diameter + in length, and 4 or a 
little leſs of the height of the Shot, and covered with Skins, and nailed with 
s Nails, that together they may fill the concave of the Piece. 
"Let the Head of rhe Rammers be of good hard Wood, and the height, (as before) one, 
and the length 4 of the Diameter ofthe Shot at one end next the Staff, it muſt be ſo turne 
zad, that a Ferril of Braſs may be put thereon, to ſave the Head from cleaving, whed 
hon home Gent. the Buttons or Heads muſt be bored; for the Staff to be put in, 
the 


FEEL aa HAART 


faſtned with a Pin throvgh and the Staffs length a Foot more than the concave of 
Guy. 

To make a Ladle for a Chamber-bored Piece, your Compalles opened to juſt the Dig- 
ater of your Chamber withio z part of an Lach, divide the meaſure into two equal parts, 
with that diſtance draw a Circle on a Slate or Paper, and cake + parts of the Ciroum- 

of that Circle for the breadth of the Plate of che Ladle; and for Cannons, the: 
length ought to be ſuch as at twice to hold the juſt qonaeity of Powder, Raminers and \F 
þ an nl by ſervice, are made of four-ſtrand rope, well ſerved with Spyn-Yarn that . 
may be {Mff for uſe. , LY 


How the Carriage of 4 Piece ſhould be made. 
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neſs the Diameter of the ſhorty the wheels ſhonld be one half the length of the Piece 
height ; the Saker and Mioion muſt exceed the former by - part, the Falcon and Ealco- 
net by one ſixth Part, Sea-Cartiages are made leſs, and of another form. | 


To know if the Trunnions of a Piece of Or dnance are placed rig hr., 


Meaſure the length of the Cylinder of the bore from the Muzzcl to the Britch, Divide 
the length by 5, and multiply the Quotient: by 3, and the —_— will ſhew you boy 
many inches the Trunnians muſt ſtand from the the borrom of. the bore of the piece, ang 
and yoo muſt know that the Trunnious ought to be placed, ſo chat? of the Peice mi 
be ſeen above the Center of the Trunnions. 


How much Rope will make Bruchings and Tackle for any Piece. 


The moſt experienced Gunners give this. Rule. Look how many foot your” Pieeghs 
in length, four times ſo much is the length of the Tackle, and: their Brirchingy twig 
the length, and if the Ropes be ſuſpefted not to be good, they nail down Quoyns'ry 
Fore-Trunks of heavy Guns, that they may have no play; and if novo Ne 


Tackles, and Quoyns ſhould give way in foul weather, prefently diſmounr 
js the ſurelt way. | 


"What Powder is allowed for Proof, and what for Aftion of each Piece, 


For the biggelt ſort of Pieces, as Cannons ; for Proof 4, and for Service 4 the 
of her Iron Shot, for the Culverin the weight of the Shot almoſt for Proof, and for A 
2, for the Saker and Faulcoo, for Proof the weight of the Shot, and for Ation4, md 
for leſſer Pieces the whole weight of the Shot, for Service and -for Proof give them ore 
and + of the weight of the Bullet in Powder, 


The difference between the common Legitimate Pieces, ard the Baſtard Pieces, . and 
extracr dinary Pieces. | 


Gunners call them Legitimate Pieces, tbat have due length of their Chaſe accordiad 
to the height of their bores, Baſtard- Pieces, are ſuch as have ſhorter Chaſes thang 
Proportion of their bore doth require; and Extraordinary, are ſuch Pieces as have log- 
ger Chaſes, than the Proportion of their bore alloweth; and theſe are called Baſtard 
Canons, Culverins; and ſolikewiſe of Saker and Faulcons, which by your Scale, and 
the Rule thereon, you may preſently find. | 


How Powder is. made, and ſeveral ways to know whether Powder be decayed or no, by meifture 
or afe, in pert, or 42 whole, 


Powder was always made of Salt-Peter, Brimſtone, and Charcoal ; but in theſe latter 
times experience hath ſtill mended the goodneſs or ſtrength of it more than it was 
IP former times 'by mach : The beſt ſort that is made- at rhis preſent time of fix parts $4 
"4 peter, Brimſtone one part, and Charcoal one part. The common Piſtol Powder is now 
> . ab made of $altpeter five parts, one part of Brimſtone, and one of Coal ; Canon-Powder of 
Saltpeter four times as much as of Brimſtone, and as of Coal. The reaſon why Piſtol 
Le Powder being the ſtrongeſt is not ſo good for the-Caton as the Canon-Powder which is the 

weakeſt, althoygh'you take but ſo much of the Piſtol- Powder as you find to be of like 
Rrength with chat quantity of Canon-Powder fit for the Charge of the Piece : And the 
reaſon why Canon-Powder is beſt for Ordnance, is, becauſe it taketh up a- greater room 
in the Cylinder of the Piece than Piſtol-Powder 3, and fo it hath the greater length or for- 
tification of Metal about it in the Piece. s 

This N. Nye found by an Experiment made by him, he loading a Saker-bore Piece of 
Irov, the thickneſs of the Metal about the Chamber was 2 Inches, with 4 pound of weak 
f Cannon:Powder, which filled the Cylinder of the bore 9 Inches juſt. He fired, and the 
; Piece went off ſafe z' and heath, he-loaded her again with one pound and of fine Pow- 
der almoſt,” which filled the bore bat 2 Inches 4, and- when-the Gun was diſcharged it 

broke into divers picces. LECT 
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How to know good Powder. 


_y f arder the Corns of Powderare in feeling, by ſo much the better it is- Second- Be 
/. Jy;*Gun-powder of a fair Azure or French Ruſſer-colour is very good, and-it may be : 

- _  - Jidged to have alt its Receiprs well wrovghr, and the proportion of Peter uy Gems 

__-_” "420 c , 
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hirdly, Lay three or four Corns of Gun-powder upon a white piece \of Paper, the 
ane three fingers, diſtant from the other, and fre one, if: the Powder is good, they will 
al} fire at once, and leave nothing but a white chalky colour in the place where they were 


burned, neither will the Paper be touched ;, but if there remains a groſneſs of Brimſtone 
and Salrpeter, it is not good. Fourthly, If you lay good Powder on the Palm of your 


hand, and fer it on fire, it will not burn you. Fifrhly, To know the beſt among(t many 
forts of Powder, make a little heap of every ſort, and then ſerting thoſe heaps one from 
the other, mark well when you put fire into ther, which of. the, heaps did take fire the 
1 ; for that Powder that will ſooneſt be on fire, ſmoak leaſt, leave leaſt ſign be- 
_ hind it is the beſt. | 
How td make excellent good Majch to give fire to any Ordnance. 

Take Cords made of Hemp that is not very fine, of of Tow. which is better; (al- 
thoogh it will conſume ſaoner,) and twiſt it until you have made the Strands as big as 2 
mans little Finger 3 this done, boyl the ſaid Cords in ſtrovg Lye-aſhes, and 2 little Salt- 

, until all the Lye be waſted, and then make it up, and take the Feces or remainder 
your hand, and through it draw the Match twice or thrice, then dry it, and keep it 
ſpecial uſes,for Vaults, Mines,and moſt weather,for it.is very fit for your uſe any where. 


* . 
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 Tomake Powder that will not waſte with time, and preſerve that which is good from decaying. 


"* That time ſhall not waſte it, take what quantity of Powder you will, and mix it with 


- "Brandy, arid make it up in Balls, and dry them well in the Sun, or in a warm place, and 


them in Earthen Pots well glazed until you have occaſion to uſe them, | 

©: To preſerve Powder that is good, all Gunners have, or ſhoald have that reaſon to keep 

"their Powder and Store in as good a dry place as is to be had in Fort or Ship convenient, 

"and every Fortnight, or at moſt three Weeks, turn all the Barrels, and Cartrages (bar- 

relled up for readineſs) upſide down; fo will the Peter be diſperſt into every place and 

alike ; for if it ſhould ſtand long, the Peter will deſcend downwards always as it lies, 

and if it is not- well ſhaked and moved, it will want of its ſtrength at top very much, 

and one Pound at bottom, with long ſtanding, will be ſtronger than-three at the top. 

Keep all Cartrages which are filled for the Piece againlt it is hot in Barrels by themſelves, 
that you may know them by a mark when need requires. 


make good ag ei of Gun) bet bath b by long 
; To renew and maks g y rnd em 6 wx ores loft its ſtrength by long 


Firſt, moiſten the ſaid Gun-powder with Vinegar or fair Water, beat it well ina 


Mortar, and then ſift it through a fine Sieve or a Searchz with every pound of Gun- 
oo mingle one ounce of Salt-peter that hath been mealed 3 and when you have ſo 


ez beat and moiſten this mixture again, until you ſee by breaking, or 
Knife that there is no ſign of Salr-peter in ir ; moreover to. corn this Powder 


% incorporated with the Peter as it ought to be, prepare a Sieve with a battom of thick 
Parchment made full of roand holes ; then moiſten the Powder, whicly ſhall be corned 
"with Water, put the ſame, and alſo a litle Boul into the Sieve; and when you have'fo 
"done, ſift the Powder ſo as the Boul rolling up and down in the Sieve, may break the 
.dods of Powder, and make it by rnoning through the boles to corn ; and that which 
"will not go through, you mult beat it again until it will, 


To make Pewdey of divers Colours, and firſt to niakt white Powds?. 


' Take of Salt-peter 12 parts, of Brimſtone two parts, and of Camphir one beat 
nd ſift, and CO all theſe things together ; and after you have” ſo- done, beat 


them again, and ſo oft until you are ſure they are well incorporated, then moiſten it 
with Aqua Vite; and when you bave thus done, corn the Powder, as yoy are taught be? 
fore. To maks Red Powder. fe 1. 

Take the ſame things, and work them as before direfted for White Powder, and as 
that was moiſtned with 44s« Yite, now you muſt moilten this with Vinegar, being firſt 
boyled with Braſil wood until it be red as blood, which will make the Powder likewiſe 
ſo ih moſteniog ir, arid theh corn it, as is Before taught. 


To make any coloured Powter. 


_ Boyl the Vinegar in ſuch tranſparent Colours as mM would have the Powder to be of, 


-Þ 


4 =. 
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 axif Blue, with bloc Rice, of Green, with a kittle Verdigreace, and the like : Alwayg 
take care that gbe Colour be not too thick, but very thin, or elſe it will weakeg the 
Powder that you make. | 


rveral ſorts of Salt-peter, and a way how to make « ſort of Salt-peter very excel, 
of i h | = with eaſe, and leſs coft' than any way, mY 


Artificial Salt-peter is a mixture of many ſubſtances gotten with Fire and Water gy; 
of dry Dirtand Earth,' as out of Vaults and Tombs, and alſo Charnel-Houſes : The bet ov 
of all is of Beaſts Dung converted into Earth, in Stables or Dung-hills of a long tigg NY 
not uſed ; and when it is to be made, it is made with a great deal of Charge. Another 
ſort of Salt- peter js made on Flower that is called Plaſter that groweth on Walls, four 
parts, of unſlack'd Lime one part, and fo boyled oyer the Fire with Water, and 
proceed as is'vſust In making Salt-peter. Bur this one way, which is the moſt eafiexg 
J1caſt coſt 1 will ſhew you. 15 

Take quick Lime, and pour warm water upon. it, and let it ſtand fix days, 
it twice or thrice a day; take the clear of this water, and ſetin the Sun -until'itfs 
waſted, and the Salt-peter will remain in the bottom. To refine Salt- : ke 
jirfit for uſe, there is ſeveral ways,but this by Fire 1 (ball only write of. thus 3 
Iron Pot or Skillet and fill it with Peter, ſet it on the Fire, and cover it cloſe 
Iron Cover, or with a Stone ; when the Salc-peter is melted, take Brimſtone moſt 
beaten, and caſt ſome thereon ; kindle it, and let it burn until all the | 
burged, which leave the Salt-peter cloſe like to a piece of Marble, for 
will burn up the greaſineſs of the Salt-peter. tt is no purpoſe to give farther 
of this, by reafon every Gunner may have his Peter ready made, and in 
the Ship-Chatidlers ; or if he is conſtrained to make Perer or Powder, 
veral Books which givea full and large Deſcription of the making thereof. 


give it a ſhog, then ſtrike off the heaped 
with 


as you draw it out, ke 

with the Rammer | | 
| Powder, and give it ewo or three ſtroaks, to gather the looſe Powder 
yether, and ie will re the berter 5 be (ure your Aﬀfiftzor have his Thambon the > . 


(by the Diſpert,) direfted to the mark, prime her, and let the 
Powder come from the Touch-hole to the Baſe Ring, your Leg ſtanding forward, and 
and fire the Powder on my Baſe. Ring, and draw back your hand, and you have fired like 
a Gunner ; but if you had giyen fire -yupon the Touch-hole, the Powder there would 
have endangered to have blowed the- Coal and Linſtock off your hand ; therefore you 
mult. bave a care of a great Touch-hole. | 


The difference of Shooting by the Mntal, andby 4 Diſpert. 


 Shootipg by the Metal,. as in the 4, up AB, is thus, admit you raiſed the Mazzle Ger, A 

—_ and the Baſe Ring, and the Mark with your Eye in a right line, if you put the | ft is 

K: Iirakthoto ra prcd + {ay egpoe baogn ® ir, you m_ find it _—_ | " q 
W be more or lefs according to th of the Piece, and in regard of t 

Keveral differences of the length a Diatneter of ber Baſe and Muzzle Ring, no cer- | *f Sor 

I = mo can be ailigned'for the Randoms, bux- they vary according to the length | reac 
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How te direlt a Piece, to amend an ilt ſhot that was made by a Diſpert. 


| after you have made one Shot, and find the Piece carry juſt over the Mark, then load 
Piece as hath been before tavght, and when yoar Piece lies directly againſt the 
k; obſerve-how much the1aſt ſtroke of the Shot appears above the Mark, fo mach 
er make your Diſpert, that the top of it may be juſt ſeen from the Britch of che 
piece in 2 direCt line with the ſtroke of the Shot ;, and then level your Piece, with this 
ze Diſpert to the aſligned Mark, give fire, and it may prove. a good - Shot, if- the firſt 
Shot bad ſtruck under the Mark, then bring the Piece in all points as before z mark how 
mach the Diſpert is over the Chor, and cut it juſt ſo ſhort, as being at the Britch, you 
may diſcern the top of it, the Mark of the Baſe Ring,and ſtroke of the Shot in a right 
en you perceive it is of ſuch a length, level the Piece to the intended Mark, as 
firſt, prime, and give fire. 
If the fieſt Shot had {truck on the right hand of the Mark, to mend it you muſt leyel 
the piece as formerly, you ſtanding behind the Britch of the Piece, obſerve the ſtroke of 
the Shot over the Diſpert, and what part of the Baſe Ring you ſaw in a right line with 
Piſpert, and the ſtroke of the Shot, ſer up a Pia with a lirtle ſofr Wax there on the 
Ring then level your Piece to the Mark intended by this Pin, and the firſt Diſpert, 
you may make a fair ſhorty for when you level by the "Metal of the Baſe Ring, where 
Pin is placed and the Mark; look over the top of the Diſpert from the Mark in the 
Ring, and you ſhall find the Piece to lie juſt to much to the left, as the former'Shot 
&ack'to the right from the intended Mark, which ſhould in all likelihood prove a goed 
Sjot, unleſs there be ſome other impediment. | 
"Sat if the Shot be both wide and too low, then you muſt uſe both DireCtions, as be- 
Ire ravght to make the next. Shot ; firſt regulate the Diſpert by cutting it ſhorter, accor+ 
25 the Mark of the Shot is lower than the intended Mark, then by the haſt Rule 
'the ___ wide; theſe things done with care and diligence, you may be ſure 
4a DA or. 


þ- of Shooting by Elevation or Random at « Mark, 


"The Random of a Piece is the whole diſtance from the Platform upon which the Picte 
{difcharged unto the firſt fall or graze of the Bollet on the level line 3 or on the ground 
"alled che Horizontal Plain. Now it is very difficult, and a thing uncertain to arrive 
kin unto exatneſs without much experience of the Piece; and therefare every by 
will learn to ſhoot at Random, muſt draw bis Piece into a level ground, where; fi 
ating level, he muſt obſerve that diſtance in Feet and Paces3 then mount his Piece xd 
adeg.and mark where that doth graze, and thus find the diſtance of every om 
yel to the tenth:degree, or as high as'the Piece will mount; and | 


ate a Table, to which annex the degrees againſt the diſtances, by whi le, a1 
of Proportion, - you may find how far another Piece will conyyy her Shot. 
to degree; but in caſe you cannot havethe Liberty, nor Powder'to do that, yotl 
vea Table bere that was made out of a Saker eight Foot Jong ;(hy Nath. Ny Fol 

e (ortictb Chapter of his Book.) where he ſaith, he loaded. ber with three 0 
Tender, the Shot at one degree of mounture was carried 825 Paces ; the pext | 
& five deprees Random, and that mounture the.Shot was conveyed £18 Vades I "intil 
Ax trial was at ſeven degrees mounture, and the Random was 505 : the al 
as at ter degrees mounture, which ſent. the Shot 630 Paces, 25 Oy, ot. to.a Pace-,.._ 

EWdhillt he made cheſe Sbots, he loaded the. Piece bimſelf with looks. Powder £xal 

eiged, cle y ar the. Wad alſo, and. beat down the ſaid Wad with four firokes 
Wy 50 could by the ſame ſtrength, as be did.the time before ; alſo be Jet the Piece 
l detwixt cach Shot of it ſelf, ſtaying above, half an bour betyvixt each Shot, he pur.vo 
Wal frer-the Bullet z becauſe the Picce was mounted, he tried the ſtrength. of his Pow- 
der, and noted is down, /to compare with other Powder, to:know its ſtr y 5 aud 


that is the way all Gunners mult cake, chat, intend to make-good. Shots at Randgm, Note 
| 4lo that all Gunners ſhould ene wie be An exat Del a of any Garriſon, 'apd 
very Objett that lieth near his Works (by the Rules of the ley *of the Art 


of Sorveying by the Sea-Compals in this 5th Book 3) ſothat he may | 
in reach of his Guns, by which means he ſhall be ready atall times to Know his Diſtan- 
tes by his Maps : Then after he hath made one Shot, he may make another Shot to any 


| Diſtance he pleaſcth. 
Diſt Pp Axgmple 


L 
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2 P | | 

Example. | Suppoſe 1 know the diſtance by my Map where the firſt Shot grazed to i 5 h 

704 Paces, the mounture of the Piece being 4 degrees, how much muſt I mount the Piece - 

7 . © to convey her Shoot goo Paces. | 

40 You muſt proportion theſe diſtances of Random, to thoſe in the Table following : 

© ſaying» if 704 Paces require 370 Paces, (as in the Table at 4 degrees of Random) what 


- 
. 
- 
» 
w 
4 


number will anſwer unto goo ? Ne 
- Work thus. 370 x 900 oy 
—s _ 
1 Pp p fe 1 
Ka Or this. The Logarithm of the Shot made nope en Er" 284757 | timq 
3 The Log. of the Numb, inthe Table againſt 4 deg. viz. is 370 236820 i 
| The Logarithm of goo Paces Random 15-——- - - —=295424 The | 
The Sum i6— — $52244 | - 
. | : K 267487 ; E 
Gives the Logarithm of 473 Paces, which 1 look for in the Table of Randomg, but : E 
find no ſuch number there, but the next leſs is 467, againſt 6 degrees, and the next _. 
greateſt is 550 againſt 7 degrees, the difference between theſe two Numbers is: F + - 
461 is 12 leſs than 473, and 12 is nearone fourth part of 44, and therefore it ſhewythat i - 
the Piece maſt be mounted at & deg. + to reach the Diſtance of yoo Paces. | , 
,»Þ Table of , 
on of dead | | 4 
Ranges. This is the Table of Randonis that was tmade out of. the fortnamed F 
Deg. Ranaoms. | Sakerof Eight Foot long, and loaded with three Pound of Power, ad WM — 
0-1 206 every Gunner is adviſed, if poſlible, to get Powder to make oneby bis MW + F 
s- 1-33 own experience, and always to keep ſome of the ſame Powder to tryay MW |:» t 
on Bee other Powder he ſhall have occaſion to uſe, for this is one of the mate. W [75 7 
3 co. | rial things belonging to a Gunner, without which he can never make a W {;; * 
| : ys pood Shot ; for at the time of a Leagure he muſt expect often to change 13 F 
6.| 461 is Powder, and ſometimes ſhsll have 9 Pound of one ſort as good 15 ia 
7 | 505 of another ſort, as by ſhooting you may experience. | | 
8 543 Ho 
9. 599 
17 630 | 


How to grve Level to a Piers of Ordnance with the Gunners Rule at any Degree of Randes, | 
- Your Piete being Loaded in all Points, as is before taught, and yoo having brought 


in like manner your Ruler upon the Baſe-ring, bolding it upright, 
tor 


£6 ſhoot at, admit it be 461 Paces, and the firſt ſhot you made for praftice out 
ronveyed her ſhot at two of mounture 274 Paces, then according to the | 
of Random, | find 461 6 degrees, to which 1 muſt mount the Gun to re te 


ve OR nd by this Table how Inches, and hundred parts of one Inch 6 deg 

witeqtirey in theTable above and find on the left hand in the firſtColumn the length 

of the Piece 13 foot, under's in the common-Angle, you ſhall find 16:8! 

Inches, .and to that height 1 ſet the-Bead on- the Lote-ſtring ; then cauſe the Piece to be © 

Ng CE rs 

all in one | ece in that with a Prime, a 4 
cork thomaa of the plete, RbtraCt the belt of the! Die or of þ 


or 
If you will ons etal | of We 
the Inches found by the Table, - and the remainder mount your Piece unto ; if the Diſpert } + ' 


by jaches x nag Poreairon 16: 44 foand in the Table, leaves 12.2, or 124! 
oY ch is. the height of the Bead to ſhoot the ſame diſtance by the muzzel- 
Ripg without the Dilpert. *'* 


my 


"Chap. Xl. The Art of Gunnery, 45 


"Haw to divide the Gunner's Rule into Degrees by help of a Table, futing it for any Piece 
_ to 14 Foot long ;, and by the belp of this Table, any pope Fan fe any Lo : 
. without 4 Quadrant, Ruler, or any other Inflrament. | 
Note, this Table bath 1 1 Columns, the firſt ſhews the length of the Piece in Feet and " 
half Feet, the other ſhews the Correſpondent length from 1 degtee'to to degrees in In- i 
ches and 100 Parts. The Uſe of the Table: Rh % 
If your Gun be 8 Foot long one Inch +; makes onedegree; your Gun 12 Foot long | 
fye Inches --? makes 2 Degrees. Or you may ſet your Bead to 5+. Inch, to mount Fe 
him 2 Degrees. 8 


[The dem. of the Piece| 1 Deg. | 2 Deg. | 3 Deg. | 4 Deg. | 5 Deg. | 6 Dep. | 7 Dag. 8 Deg. |'9 Deg. | tb Deg. 
| and 4 Feer. | Inc. 100 Inc. 100] Inc. 100|[xc. 100] Inc. t oof Inc. 100) Inc. 1001Ime. 100 [Inc.'t oo| the. 100 
15 Foot long. I 312 6/3 8/4 11]5 1446 19/7 19]j3 $2/9 25|tv 238 
5 Foot and half. |z 14/2 28/3 42/4 56/5 moſs 84/7 9gBg  12|10 26tt 4o 
: but $ Foot long. 7 2212 _ 4413 . 65/4 V816 1ojſ7 38/8 58/9 98jtt $112 29 
next Fax" half. '\1 46/2 7214, 85 44/6 Boſs 17/9 53|10 89'rs 25/13 G 
and W 1+ Foor long. r- 3212. 94/4 45 B89 3518 $2jto 3oftr 77113 24114 98 
that ly. Foor and. half. |'s <B\3 144 71/6 28/79 85jo 42110 gghi2 $5114 14]15 1: 
_ Oot long: I 68/3 3615 416 7218 gojio BSj11 76113 44!t5 12116 82 
$ Foot and half. i 79/3 585 37/7 16|8 g5jto 74/13 53114 32116 12/t7 = 
g Foor long. _|1 $913.79 5 __387__ 5819 47: 37/13 27]15 1817 $11 g8 
9 Foot and half. [2 oo'4 of 5 ol8 ofio oft: 1ojfl4 2116 '3j18 g'20 4 , 
x zo Foot long. 2 1oſ4 toſs goſ8s A4ofio 3oſi2 Gi[14. 73116 $4{18 ' 56:21 8 
aned to Foor and half. \'2 21/4 4r\6 69s BS8[11 BSrj12 38|15 4817 68/19 89 22 Io 
ad i 7 Foor long, 2 31/4 6216s 93/9 2411 36113 88116 22]18 $r1j20 $223 14 
JJ bis Jt4 Foor and half. [2 4214 487 269 68[12 10[14 $3116 95119 - 37421: 80/24 21 
J ar $17 Foor long. 2 5315 6/7 $9ji9 12112 65115 18/17 71]20 25122 78.25 33 
mite- 8 17; Foot and half. [2 63/5 20/7 8grto g2ii3 15]t5 - 98|18- 41[21 423 6726 33 
ake a 13 Foor long. 2 © 74/5 48/8 B2jto 96113 7oj16 44119 ab8j21 92:24 63829 4o 
daope 13 Foot and half. 2 B4/5 -698/$ 52/11 36114 2of17 4\19 $8 22. 72.25 5628 42 
Ks 14 Foot long, 2 g35ls gols 85x41 $olrg 73117 70/20 65123 60,26 $629 53 


| How to makg the Gunner's Rule, being an Inſtrument which will elevate a Piece of Ordnance, 
with more facility than the Gunner's Duadrant. 

- Becauſe the Quadrant on the back-fide of the Scale cannot be conveniently-uſed at "4 
-Mtimes, efpecially when being near the Enemies Guns, and the wind blows hard, the 5 
nb-Line is too long before he ſtands ſtill ; to remedy this, the Gunner*s Rule was in- 
ed 3 the Figure thereof you may ſee here; this Ruler muſt be 10, 12, or 14 lnches 
"Kg or more, according as the Gun will require it, and muff bavea long lit down the 
hiddle thereof, the Head thereof make Circular according to your Gun, as you ſee in 
"the Figure ; the Inſtrument is deſcribed ſtanding upon his Britch of a'Piece of Ordnance z 
he middle of the ſmall narrow ſlit you muſt place a Lute-ſtring, or a well twiſted 5 
-Ak-Qtring with a Beat on it 3 this Bead muſt be ſer to Inches and Parts, as you find is " 
 ggreeable to ſuch a degree as you muſt mount your Gun to, on one ſide the flit there be- $. 
"og placed: a Diviſion of Inches, and every.Inch into 10 parts, and thus it will ſerve for 
Wiorts of Guns ; bur if it be for a particular Gun, then on the other ſide yon may place 
the degrees and minutes when you ſhall find it by the length of your Gun, . bow many 
and Parts correſpond thereto 3 but to ule it with all ſorts of Ordnance, ktis only 
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The Art of Gunnery. 


Hog by the Table to Level @ Piece of Ordnance, without the Gunners Rule, | 


If you bavenota rant, nor a Rule, and would make 2 ſhot at 4 degrees of Bleys? 
tion, look in the Table, and find the length of the Piece, which ſappoſe to be 9 foorins 
balf, right againſt9; inthe Angle under 4 degrees, yon. ſhall have 7 Inches to'he ths 

- Jength of ay Stick, -cut and feritupon the Baſe-Ring, and bring the top of the fi 

- Stick, the top of the Diſpert, and the Mark in a  Right-line with your Eye, and Prime 
and gre Fire, and you may make a good Shot; and if-you will have no Diſpert, takk 
= 


—- _ 


Jiſpert, -and meaſure it upon the foreſaid Stick at the Baſe-Ring, and from ite 

length, and the Remainder you may uſe upon the Baſe-Ring, and it ſhall mouneiv 
Guy to 4 degrees as before, and bring the top of the Stick, the Muzzle-Rind wt 
ghe-Mark in a Right: line, and you may make a goog ſhot ; if the Diſpert were z incl} 
that cut from 7 inches, the Remain is 4 inches for the length of the Stick to be ſtim 


-. 


the Baſe-Ring, for to level the Piece without a Diſpert. 
How to make a Shot at the Enemies Lights in a dark Night. 


- Upon ſach occaſion, to ſhoot at a Light ſeen in the Night, Diſpert- your piece 
Wax Candle, or with a lighted piece of Match, that with your Eye yo 
the Baſe-ring, the fired Match on the muzzel-Ring, and the Enemies 
Light-lice ( or mark ) then give fire, and you may make a good ſhot. 


"How to maks « et Shot at a Company of Hor ſemen, or Footmen aſſing by the 1 
wed ry Seo Level-ground ; and alſe tomals a good Shot ot « Ship $ ling upon bw | 
Take a Piece that will reach the wy or Mark ina Right-line that the Horſe: op: wo 
are by, then your Gun loaded fo with Powder that it may preſently take find 
24 Tree,” Buſh, or Hillock, or- ſome croſs way for his Mark, and when thei 
my come near to that way in a Right- Line with his Guo,give fire : And ſhooting ates: 
in a River, - he muſt put his Pieceto ſome evident Mark on the other ſide the Rivet. 
when the Head of the Ship ſhall begin to 
How to canſe the ſame quantity both of Powder and Shot, diſcharged out of the ſame Fiary, 
caTy cleſe, or more ſcattering. wo 
In the Book of Mr. Jobs Bate of Extravagents, be faith, take the quantity of aPel 
/- Opium, and chargeit the Caſe-ſhor, and it will make the ſaid ſhot flie cloſty ths 
R | wrong 7 my z for Opium /is of congealing and fixative nature thine” 
- How  $hot which fticketh faft within the Concavity of @ Piece, that it cannot be drivits land 
wo the Powder, may be ſhot oxt withewt burt to the Gramer, or to the Piece, Fg 


- o 
w,.- ry 
- 


_ that watin'the Powder : And then-let the Gug: 
a much Powder as poſlibly he can, and Prime, and give fire, and 


out the ſhot. : 


' Fhoinss Tice nd M and Rapges have been found : , 
JUTY Of FOMGer, K ounture, | | ound 2s : 
eh ; the firſt Shot was conveyed 418 Paces, the ſecond 438, the third 44%; the four; }* 


ec diſcharged in the ſpace of an hour Frente, with the liks 
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1p. XI. t The Art of Gmnnery. 


the firſt Shot was 24 Paces; this every Gunner muſt take notice of, if he intends to 
hoot well at Random ; the reaſon of: theſe things is this, the firſt Shot of Powder found, 
the Chamber of the Gun moiſt,and the Air quiet,the ſecond Shot, the Chamber was dried, 
and the Gun in a good temper, and the Air moyed towards the Mark with the firſt Bul- 
lt, and having lefs reſiſtance than the firſt, went beyond, and made the beſt Shot ; and 
ery Shot afrer come ſhorter and ſhorter, as the Gun grows hotter and hotter ;, the 
reaſon is, by bow much hotter the Piece is, by ſo much the more atcraCtive is the cavity 
of the Piece made 3 and becavſe the Shot is driven forth pr expelled with no other 
thing, than by the Airs exaltation, or Wind, cauſed by the Salt-peter, therefore the 
aftner the Piece is fred, and the more hot, the more attrattive ſhe is, which ſacketh and 
xtaineth continually more of that Wind, which ſhould ſerve to expel the Bullet ; and 
therefore the virtue expullive in that Piece, doth more and more decreaſe, and the Shog 
ſeth not with that ſwifrneſs as it did before in the two firſt Shots, which dried and 
t the Gun into his beſt temper 3 but the third and fourth Short rs bur little difference 
fom the firſt, bur the reſt differ every Shot. 

Nicolas T artaglia doth report, that many Shots being made at a Battery by a Piece, it 
by ſome occaſion, the Piece roſe up in ſuch fort, that it touched the ground 
with its Muzzle, a little Dog running by, did ſmell into the Mouth of the Piece, and af- 
tera little time was drawn almoſt to the farther end of the concavity :- They pulled him 
atalmoſt dead z this was done by the attrattion of the Piece. 


How to Weigh Ships ſunk, or Ordnance under Water : Or to know what empty Cark will 
\ carry any ſort of Ordnance over a River. 


Nicolas T artaglia hath welltollefted from the Learned Archimedes, and bath calculated 
the Proportion of Stone, and other Metals, what they. will weigh in the Water, and 
pthe Air. Z 


of the Metal thruſteth out of the plice, or Vellel; will fiak; and being lighter than 
pmuch Water, will ſwim. : \ 
Tataglia ſaith, that ordinary Free Stone weighing 93 pound in the Air, will weigh but 


mar as 7 to 2, between the Marble and the Water. 
And Iron and Tin, that in the Air weighed 1g /. will weigh 16 in the Water; ſoit is 
B19 tO 3. | 
Fraſs weighing in the Air 65 1. will in the Water weigh 55 /. and ſo Braſs is to Watet 
#65 10 55, | ; 
| m—_a_ weighing in the Air 30 4 will weigh in the Water but 274. ſo Lead is to 
as 30 10-27. | 

And laſtly, Goldia the Air being 17 {. in the Water it Briſtol, Sept. 12. 1667. by 
al weigh but 16 1 ſo Gold is to Water, as 17 to x. He equniane fs s ng ar 
ub layeth down Rules to raiſe Ships, or Guns, or ay edtbe Victory of Majork, ſank, 
thing elſe in the Water, that bath not lain too long, and 5» Kingrode «2 che Pill ; ber 
tocked it ſelf in Ouze: For if the thing ſunk beu Burthen about 300 Tan ; we 
Sands or Rocks, it will weigh the better. He weighed ber with 4, empty Lagh» 
Veſſels loadep, to be brought to the place where the ters, of 30 Tuns « piece, by 
fuok, and a mat rey on gigaagn, a = nd leſbyng the Lighters at low Wa- 
aplace in the bottom of the Glaſs to put in ones head in» tor, Head 
the concave, he may both ſee and breath, and by a Kigb-Water we beav'd the Ship 


n the weight, and after beave bimſelf down in'that did riſe 41 the Water did flow; 


ad ſ© ſling the Ship, and Guog, and when he will come ward, tbe Ship was free, and 
Iptothe topagain, unwind the Rope, and the Frame will ſwan ; the Ship and Water was 
be guided upright, and he and it will come to the top of effimated to weigh 1500 Tims, 
the Water very ſafe, and faſten this Rope brought that the four Lighters weighed; 
the Ships toloaden Veſſels, and then unload to the Veſ- ſbe had xo Goods 52, but rurned 
ks, and they will buoy up the Ship ſunk, or any other over 4s" ſhe was ihon the Carcin. 
thiog from the ground. | 


= 


7 the fifch 437, the ſixth 412, the ſeventh 395, ſo that the greateſt difference from 


Al Mep know by reaſon, that whatſoever is heavier than ſo much Water, as the Bo- 


in the Water, which is near as 2 is to 1, between the Free Stone and the Water. And © 
Marble Stone that weiged 7 4. in the Air, will weigh but 5 4. in the Water, which is + 


Stern; and at 
Wiodleſs Rope, and weight to ſink it, he may firſt let on ſbore by « Grappley the Ship" |, 
(it is in the form of an Hour-glaſs) to the botrom, and rhe Low-Water or two after-. * 


K . * 
Demi-Canon, 3 Tun a Culyerin, and 2 Tun a Saker, with all things be 


to, as Planks aud Ropes. BE us, 
How many Horſes, Oxen, or Men will ſerye to draw a Piece of Ordnance,” © 


* Forevery hundred weight of Metal, one*Man ; ſo a Piece of 8009 pound weightte. 
vires $0 Men, and as many more Men as the Carriage way weigh; for every goo 

of Metal, one Horſe, \then 16 Horſes will draw a Gun of 8000 weight ; but in' the 

ter 243 alſo 17 Yokeof Oxen is thought ſufficient -to draw a Piece of 8000 wej 

but in- the Winter they had need to be one third part more- 


Cy 


Artificial FIRE-WORKS. 


CHAP. XII. 


; A Deſcription of the Mortar-Piece, and bow to make one of Word, and Paſt-board ( fws 
med.) Braſs and Iron ones being wanting. 


He ſame Metal that makes the beſt ſort of Braſs Ordnance, they make Mottar: 
Pieces with, and by theſe Meaſures ; if the Diameter, or Bore be 9 Inches, let the 
Mortar be one Foot and a half in length, and let the Chamber, in which you load your 
Powder, be three Inches Diameter, and four and a half deep the thickeſt of the 
..aboye the Touch-hole three Inches, and the upper part thereof an Inch and a half. 
To makg the Mortar- Piece of Wood and Paſt-board. \s 
- + Provide a Wooden-Rouler of ſach bigneſs as you deſire to make the Diameterof the 
Mortar, then greaſe your Rouler well,that the ſtoffmay lip off that is put abovt it, which 
is Paſt-board and Canvay, afd very well plied with hot Glue 3 and after let it dry a little 
while on the Rouler, and another while off from the Rovuler ; and when this Kit of. 
Tronk is very dry, put it on the Rovler, and ſec it in a Lathe, and cot off both 
the Trunk with a Chizel very even, then turn a Foot thereto with a ſhoulder to put the 
Trunk upon, and in the middle thereof make the Chamber for your Powder; if the 
Piece be 8 Inches in the Mouth, let the thickneſs of the Paſt-board Traok be 2 Inches 
thick; and 1$ Inches long) the Britch or Foot 10, the Shoulder 2 Inches long, and 2 hi 
that when the Trunk is put on this Shoglder, and joyned with the Wood, ir may be 
eyen with'the ſame ; the Bore into which you potyour Powder,moſt be two Inches his 
and three deep, Plated with » Lattin, (if it be poſſible) 2s alſo all the reſt of th 


Wood that goeth into the Trunkz when you have put the Trunk into the Britch of the I th 


Wood, -nail it round abont the Shoulder, making holes for the Nails, and then drivit 
in the Nails ipon-that Wood, that you made to receive the Paſt-boards or Trunk z/ 
cover V oc Trunk with good Belch-Cord and Glue again, and1et irbewell 
Gn, it will long time; and with ſuch you may ſhoot Ballouns into the Air fot 
ecreation. A , | 


How-to fit and prepare Granadees for the Mort ar- Piece, 


\ The Shot of Great MorfatyPleces are moſt commonly one tenth part lower than the- 
Bore, becauſe of Cording em,” to fling into the' Moath of the Piece ; and for fear of 
ſecret Cracks, which cannot be eaſiy eſpied, they are coated with Pitch, ſo that" being 
fitted"and prepared, they dobut juſt Bore. (67 

How'to make Filſes. | | 

Every Granado Shell hath a liole left to put in a Fuſe, or piece of wood juſt like a Fau- 

cet, this bole mult be juſt one quarter of the Diameter of the wooden Fuſe, which Fuſe 


muſt 
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TFerle of ir without : The Compoſition of this Fuſe is- made thus ; take one: pound 
Powder, four ounces of Salt-peter, and one of Brimſtone, firſt beaten to Powder, an 
|» pate ſeverally, theſe Ingredicuts being mixt together; yout Compoſition is fit 
| How to make Granadoes of Catroas for the Mortar. 


n: Theſe are only fit tofirea Town, they are not of fo violent execution as a4 


The 


Tnvas upon a round Ball of Wood or Form, ſo big as you would have your Granado, 
en take this Compoſion following 3 four pound of Salt-peter, two pound of Gun-pow- 
| and two pound of  Brimſtone z all; theſe incorporated, and moiſtened with Oil 

$alr-peter 3 fill your Caſe with-this Compound, and cover it with Cords, and pierce 

"the Sack full of holes, and in every. hole put an Iron Barrel, charged like a Piſtol ; theſe 

fa driven into the Sack unto the head, then let there be a hole about an Inch deep, 


ich ſhall ſerve to prime it with Powder-duſt, moiſtened with  Oyl of Petrol; be ſure 
"460r Barrels have great Touch-holes, that the Ruſt through time may nbt choak then), 
mdthey will be ready for ſervice many years. : 


How Granadzei are tobe charged in a Mortar, and fired. 


You muſt take great care in the loading or chatging the Mortar, thus ; firſt, weigh 
tePowder to a Drachm that you put into the Chamber, -and after it put a good cloſe 
Wad.of Hay,or a Tampiori of Wood, then cut a Turf off the ground that may juſt fill the 
hottom of the hole or bore of the Mortar next the Wad* your Granado being prepared, 
aitha coat of Pitch and Cord, as before taught, ſling it into the Mouth of the Morrar ; 
| we. to have the Fuſe of the Granado in the middle of the bore,thgn go to the Britch, 

opa Wire in the Tonch-hole to make ſure, then prime with the beſt dry Powder 
mohave 3 for this is a tickliſh ſort of ſhooting; without, care, your. Life,and Mprtar- 
is now at ſtake; but we will give you very fure Directions how to-give Firs. 

Provide ſmall Fuſes, ſuch as we taught you to make before for Shells, but lefs, -abour 
44quarter of an Inch bore, three quarters of an Inch thickneſs, and eight Inches 
theſe with good Powder-daſt, moiſten it with Oyl of Peter bur a little, and pur icin 
'vith an Iron Rammer, try whether you like the time they continge burning ; if coo flow, 
"Tate Oyl of Peter; if too faſt, add more to it, | |; 
Thos being prepared, the uſe is, (viz.) thruſt the Pick of your Linſtock in at one end 
# the Fuſe you mean toyive Fire withal, bid one of yoor Aſſiſtants come to- one' ſide 
The Mouth of the Piece, and give Fire to your Fuſe, wherewith Firethe Fuſe inthe 
Kortor, and then with great ſpeed give Fire to-the Touch-hole ; theſe Fuſesare very cet- 
"anto give Fire; bot Match doth oft-times fail. 


How to maks Hand:Graugdbes. 


" 
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"Wen Piech ir. 
* To load them, fill theſe ſmall Shells with Gun-Powde 
of Gun-Powder, fix ounces. of Salt-peter, and  0ne_of 


tr they make a Foſgof one ound 
Charcoal z.or if you will bave 


the- | them of leſs durance,you may take the Compoſition made for the Fuſes, before 1 of 
of Þ forgreat Granadoes, knack the Fuſe up to the head within one quarte of a lock. qc 
ing I only to find it by in the night ; ſtop well the reſt of the boles ks are op, 
'- | with ſoft Wax z then your firſt Shells muſt be coated with Pitch and leſt it 

break with the fat ; and be. ſure when you have Fired the Fuſe, ſuddenly to caſt ir out 
20- F & your hand, and it will do good execution. Ns £2 
1-8 N nn Hew 
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Artificial'Fire-Works. - ag 
, "« be in legth threequarters of the beight of | Granado ; make ic caper, and then I, 
& ic with Cowpoſicion, and drive it gently into the Powder that.is in the Shel, jeaving a 


t, yet altogether as coſtly in the making ; for the making of them, fit a Piece of | 
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" Artificial Firedlorls. Book (© 
Hew to maky Fiery Arrows or Davis lity Death Arrew- Heads. I * 
Make your Head of Iron ſharp and bearded, ro ſtick faſt, and to it 'have 4 
. orlo has of Wood, and about ths middle of that Head make faſt a Tinted! 
Gn an Egg, Icaving open at the end. a bole, thar'ir may he filled with the Can 
tion following ; take one pound of Peter, half a pound of Gan-powder, and/as 
Brimſtone in Powder ; all theſe logredients being mixt well, and miogled with. 6; 
Perriol z with this filt che Bag round about the Arrow- head, then let all be bound 
withWire 3 and for Priming of theſe,dip Cotton week into Gun-powder wet withWar 
and well dried again before ir is uſed, and let the Arrows or Shafts "be ſo pur ints 
Head, that when they beftnek in a Houſe or Ship-fide, or any where elfe,the Magi » 
endeavours to poll chem out may be deceived, and pull only the Shaft, and Teavs 
Head to buro the Houſe, or Ship, or Mens Cloaths, or any thing elſe; if you” 
or ſhootic well, it will fire whatſoever Combuſtible Stuff'-or Marter ſhall benear tas 
Sails, Timber, Pitch, Tarred places ; and this will much annoy Enemies in forme 
Work, or boardiog a Ship. | a 


How to make Firet- Pots of Clay. Ae, 2 3. 


Fire-Pots, and Balls to throw out of Mens Hands, or with, a Baſcula, may be g ot 
Potters-Clay, with Ears, to it hang vgheon Matches, and throwing them, if | 
on 2 bard thing, it breaks, and the Matches fire the Powder, and the half Bulle of 
Muſquerts contrived them 2s before, diſperſes, and doth much miſchief ; theipmix- 
ture is of Powder, , Sulphor, and Sal-armoniack of each one pound, ard four 
ounces of Camphire pounded,. and ſearced, and mixed well together with hot 
Linſced-Oyl, or Oyl of Peter ;, prove it firſt by burning it, if it be too ſlow, 8 
Powder, and if it be too quitk, more Oyl, or Rozin, and then it is for your aſe, 

: | How to make Powder. Cheſts. | 


You mnſt make them with 2 Boards, to be nailed together, like the ridge of 4 "4 
and one longer and broader to the bottom thereof ; berween the three Boards puts 
trage, then make it up like a Sea-Chelſt, ang hll ic with Pibble-ſtones, Nails, 8 
old Iron 3 then nail the Cover on, and the endto the Decks io ſach a 
fire the Powder underneath through a hole made to pur a Piſtol in. 

ISS How te maks Artificial Fire-Works for Recreation, 

We ſhall notdeſcribe the Moulds in particular, but-refer you to Babingres,. Bah 
Malchus, or Nenton's Fire-Works ; but we will ; n ſuch Rules, as ſhall be 
conceived without F % 
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Anificial-Fite-/arky. © 


F To make the Compoſition for Rockets of ary fa. | 
vt! Reader may make uſe of theſe Rules, nat.upog trult” out of Atithors, but found 


Fraftice and Experience 3 and firſt for Rockets of one, ounce 5 you mult uſe only Canon- 
oder duſt, being beaten in a Mortar, and finely ſearſed ; this makes him iſe yery 
Fit, making a great noiſe, but. carries ho Tail. Theſe of more Opperations are made 
hy pul _ ounce of Charcole-duſt to cight ounces of. Powder ;, this Compoſition: 
it hold for Rockets, one, two, and three ounces 3. bur for theſe ot four,. take three 
aces of Charcole-duſt to one pound of Canon-ponder duſt continuirig that Rale, yn- 
20 coine to Rockets of ten ounces z, and alſo for Rockets of a pound, take one pound 
Jer-duſt, and four ounces of Charcole-dult, and theſe are big enough for any Re- . 


ccrea Joc or Delight. 


it Twig, and bind it upon the Rocket with-good Twine ; it muſt beno heavier, than 
upon your Finger an Inch and a half from the Month of the ſame, that ir - 
juſt balance the Rocket, chen itis prepared for uſe, 

"To give fire to one or twoReckets, Set your Rockets Month vpon the edge of any piece of 

- Timber, that ſtands ſo high from the ground, that the Stick may ſtand perpendicolar 
fom ir downwards, or upon's fide of a Wall or Carriage-wheel, or any fy gomes what- 
; then lay a train of Powder that may come under the Mouth ch ; give fire 

| and you have done; but to fire more Rockers than one, that as one deſcenderh; 
other may aſeend by degrees: Make this Compoſition- following ; of Roch-Perer 8 
aces, Quick-Brimſtone four oances, and fine Powder-duſt ewo ounces, which lay in a 
"Ine, from one Rocket to another, they being placed ten Inches, gr a Foot one from a- 
ther : give fire to this Compoſition, and you have-your delire, if you did prick che 
Rocket with the Wire, as directed; you ſhall ſec how gallant one will mount the” Air, 

C then the other is ſpent. 
| To make flying Serpents and Rockets that will ran upon a Line, andreturts again, 


For this you muſt provide a ſmall Rowliog-Pin abour' one quarter of ah Inch inthick- 
\n6 ; pon which roul ſeyen or eight thickneſs of Paper ; fill them four Inches wich 
Savder-doſt, ſometimes pucring the filling a lictle of theCompoſition for Rockets 
"Wren Onnces, and at the end of four Inches choak' him 3 fill two Inches more with 
bi-Powder, then choak the end up, and at the otherend potin 2 lirtle of the aixture 
ir Stars, which follows, and choak berweey them and the firion, and it is fit for 
(4 upon the head of a Rocket and 


runrighog . 


jYW, 


it 2 FePOrt, 1 gi the beholder. 
4 did omit to ſpeak” of Rynoers' in its proper 
6, "| which you muſt make them 'of, very 
' Angle, or choſe that carry Dragons, Men, or Ships,” or other ' Shapes in motion, 
hey ſhame their Maſter ;, the Line maſt therefore be fine; even, and Rrong, a 
- fabbed over with ſoft Sope to make it dlippery, and not eably to take fire 3 Thofe thac 
'tirn Wheels, may have a further addition of Roch-Peter in their Receipts to add pleaſure 
CN SS.t0 the bekolers. You muſt haye a picce” of Cane, as long. as the. Rocket, and * 
| bind to the Rackets, aud ſo that ones Head may be to the others Veat, that when one hath 
/carried the Cane on the Line'to the end thereof, the other may fire, and bring blm back 
apain to the Tower or place where ic wes fired -: cheſe Figurezare made-with ſtrong Paper 
or Parchment,and with Lattin, and Wire, and Twiae; until they be. igto theſe - 
«, | *Sttaprs, and then painted like Ships, or Dragons, or like. the thing it ca wh 
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How to maks Fire. Wheels, or as ſome call then Glronaley, 


Firſt be pre with Spinoing-Wheels, or the like, rnade eaſie to tun rowd wn 
its Axis, Horizontal, or Verticilly ; and put Flaggs on che top of the middle 04 upon. 
the wheel ; bind Rockers to the 'wheel, and Crackers berwixt each Rocker; wich ts 
Mouth of ohe towards the Tail of rhe other ; thus contitived, until you have fined | 
wheel quite round ; which done, cover them with Paper paſted over, and colours. 
handſomly ro ſer ir out, as cnepoting firs, they may nor fire all, and dabb San wh... 
them quite round, ledving the month of one of them open, to give fire thereto 1 the & 
Rocket being burned will ſer fire to the reſt one after another, keeping the Wheel in 7 
cohtinunal motion, amilrhey bt all ſpent 3' you gay. bind Fire-Lances to theſe 
either upright, or near over athwarr, which will make to appear diverſity of Fire-Cirels ; 
you wult take care to your Wheels called Girondles at convenient diſtance _ 
other Fire- Works, 'lelt they ſhould make 2 confuſion, and ſpoil all the Work, © 


How to make divers Compoſitions for Stars. 


Fordtars of a blae colour mixed with red, the Compoſition is. of Powder-n 
Ounces, Salt-Peter four, Qyick Brimſtone twelve Ounces, meal all theſe very 
mix them together with two Ounces of Aqua Yite, and half an Ounce of Oyl © 
which let it be very dry before you uſe ic. - "IA 

Another Compoſition which will make white and Beautiful Fire z take Powder ticks. 
Salr Peter 24, quick Brimſton two, Campbire one Ounce, meal theſe ingredients, and 
incorporate them ; meal the Camphire with dipping your Piſtle into' a little Oy] 
monde 426 ic will meal preſcatly, and keep ic cloſe from the Air, or elſe it will bee 
of no-ule. ' Tg 

Another White Fire which laſteth long ; take Powder four, Sakt-Peter ctobe make 
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ſtone eight, Camphire one, Oyl of Peter two Oances, rheal theſe that are to be 
and mix them according to the former dereQions. 
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being thus done, fet them to dry until you uſe them 3 io the top of 
, "whereas before you were to fill it - with Piſtol-Powder ; now you 

put but a very. little; and that is to blow rhe Stars out, which muſt Nand in the 
the Powder, awd on the top of that another Tire with ſtrewiog a lictle Powder 
Dult ; and in like manner another, to a third or- fourth, putting a little ſmall corned 
Powder between until you-come unto the top of the Caſe, there pit 's 
' Paper over"the Head of it, and-4iefit cloſe about the top, that none of the Powder come 
from betweeu the Stars ; the Cotton-Week is ſuch as the Chandlers uſe doubled fix or. 
ſeven times, dipped in Salt-Peter Water, or Yue, wherein ſome Camphire hath 
been diſſolved 4 or for want of either, in-fair Water, cut it in divers pieccy, rowled-ia- 
mecaled Powderidried in the Suo, -and itis done, - * 

How bo vigreſent divers ſorts of Fignret in the Air with Rockets, . 

When you'bave divers Rocketst | HR Fhs Works let one be wich a Re- 
port, another with/Stars, another with Golden Hair, or Rain, one with Silver Hair or 
Rain, whichit ſecais rt&be whenyou are right under'it; and the Head of another 
Roeket place the Serpents, and they will make moft delightful Sport. 


Hew to maky Silver, and Golden Rain, and how to uſu them. | 


You muſt provide ſtore of Gooſe-Quills, which you muſt cut off ſo far a5 they are 
bollow | the Compoſition to fill thertt is, two Ounces of Coal-duft, and. one gan 
; Powder 
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Line SCDefexce eo #'unto Q, and fhould not exceed 720 Foot (higanſc 
of being Masket-ſhot.) the Curtain RS about 420 Froat AK 280 
Foot : And for the Flank RF, add Gorge R O, thelr yisasCta7: 
Juthe Angle K OR forming the Tc + by which the Bcoportion is gear. 
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V; Chap. X11. Fortification. 


—— ew the Pla form of a Fort, beginning with the Capital (or Head) Line ,, and aljoro draw 
| the Horn-Works. 
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Et the Fort bean Henggen that is, of ſix Baſtions or Bulwarks. Firſt, draw the line 
AB, andupon A deſcribe an Arch of aCircle, as BDC, whereon' lay down half 
the Polygon-Angle, which in the former Table you ſhall find to be 60 deg. as from B unto 
D, and thence toC ; anddraw ACand A D, now the + part of the half Polygon- An- 
sBGandCF , then draw the obſcure Line A F, and AG. Next you ſhall make 
ice of the Capital Line, of any ſufficient length, which let be AE z' and froth E draw 
aLine parallel to AB, as E H, continued ; > upon the Point E, as a Center, deſcribe 
Kl, it an Angle of 40 deg. as K E 1; ſo ſhall E I cut out the Front inL, asAL: 
$0 from L let fall the CE L-M, which ſhall be Flank; and M-N the Curtaig 
ſhall be as formerly the whole length of the Front, and a half more. For the reſt of the 
Work, you muſt proceed as formerly. | | his 
For the Horn-Works. You muſt continue the Flankers M L and N O atito Pand Q 
then take the longeſt Line of Defence A N, and lay it thereon from the Shoulders at L 
and O, unto P and Q; drawing the Line P Q: dividing it into three equal parts; and 
from thoſe parts 1 and 2, draw Parallels unto PL and QO: alſo from thoſe PoiarsP 


and Q draw Parallels to the Fronts A L and 8 O, thoſe will cut the former Parallels in Ry 


_. | $, T, and V, which Interſeftions will limit the Froots, Flanks, and Curtains, as y 
rs, | may eaſily perceive z vato which you muſt make the Rampire, Parapet, Ec. az.in 
vhicd | former Works. | | 


nks : Now follow two Tables; the one for 12 Baſtions, and the other for Forts of 8 Baſti- 

£00 } ons; whereby you may trace out any Fort by help of a Line of Equal Parts, whisti 

To ſtall divide the Gide of the Outer Polygon into "ow parts. "I 
: k PP 


Fortification. 


The Firſt Table for 12 Sides. 


| 


ed ber of Sides fo) 


«| 5 


The Side of the 
Outer Polygon 


The Capital Line| 2428 Hy 2755| 2926 


10000] 10009] 10000] 10000] 1 0000] 19509] 1 COOO[ 10000[10009 


3086] 3136| 3145 
1792] 1842 
3082] 30g 
1542] 1546 


The Gorge 1088] 126441578} 1470] 1538] 1640] 1722 
The Front 2914] 2952] 2986| 3014 3024! 3054] 3070 
The Flank © | 9791 1128] 1246! 1360] 1516] 1526] 1536 


The Second Table for 8 Sides, whoſe Baſtion Angle then ſha!l make 99 Degrees, 
. | "A —) 
Number of Sd 4 $ | 6 7 | 8 
| Side of the| | ky | 

| Omer Polygon ecoohocooſcooſ1oce _ 
——_ nel 1 2602 


iy! Z 204 


2695] 2778 
1599þ 1698 


[The Gorge - 1126] 1327] 1480 
| From _ * 2914] 2939] 2959] 2975 2907 
[The Flagk - | 940þ 1173] 1242) 1342) 1222] 


The Ufe of thefe Tables. 


Let it be required to draw the proportional Dimenſian of a Regular Fort of ſix Side 
As for Example; the former Figure, whoſe Side A B muft be divided into 100 equal part 


and each part ſ{ppaſed to be ſab-divided into ten parts : So have you 1000 parts, which 

+ ſhall ſuffice. - Now proceeding according to former DireQtions, until you come to make 

Choice of your Capital Line, you ſhall here fad in the Second Table, which is beſt for 

the pur -under the Figure 6, and right againſt the word Capital in the firſt Colom, 

2692, but 260 will ſerve : Take the ſame from the ſcale of equal parts, and Jay it from 

th Point at A, and it falls in the Point E, which will be the Center of the Baſtion, 

--/ From thence you may lay down the Gorge Line our of the Table, which is 1 48,. onto 

 - —» dbe-Sowillthe From & L be 295, and the Flaak ML. The Curtain being once anda 

half the length of the Front, will be-M N 444. Thos you may do for any of the reſt. 

; TN” - y wag Irregular Forts ; —_ I mo _ you the one ran, 

4 : Scarpings pire, Para ch, &c. 0 nces, as they are - 

| ſented in the Profile, or Seftion, as followeth. "0 
.+£ 
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Fortification. 

The Inward Height of the Parapet G H ———— a6 

Breadth of the Parapet at the Foot F I————— — — 
The Outward Scarp of the Rampire B K—_ ——— — —— 
The Inward Scarp of the Parapet I L—— — — 

Outward Height of the Parapet L M - — 4 
The Thickneſs of the Parapet at the top MN CE NCT 
The Brim of the Ditch B O-———=—————— ——_— rt mmm nm nn: = 3 
The Breadth of the Ditch at the Top O P— —— ————_ wn mm nn mn 2 
The Scarp of the Ditch O Q— — anmcmma wn cnn nm menenmenentnen nn 
The Depth of the DircchQ R © Bn nn nn nn nm mrs nn ———< 
The Breadth of the Ditch at the bottom R S —— —— — — 


The Prifils or Seition of a Fort with a F auſſe- Bray and Counterſcarp \ alſo Subtrenched. 


C Dis the Fauſſebray, and D M his Parapet : E FG His the Subtretich, and I K the 
Covert-way. Laſtly, K L is the Argin or Parapet of the Counterſcarp. Note, That 
the Height of the Rampire A B ought to be raiſed 15 or 18 foot above the Terre Plans, 
although here it is but 12 foot, which is ſomewhat t00 low to comtnand the Trench of 
Ditch : But if the Trench be made broader, thenit wifl command the bottom thereof. 


Of trregalar Fortification, 


In the ſeventh Figure following Iet A BCD E be an Trregulat Fort, containing 5 
Baſtions, or Bulwarks. Firſt, we will make a Baſtion on the Angle at A,which do thas © 
Divide the Polygon Angle in balf with the Line AF, and draw the Baſtion-Angle 4s for- 
nerly, being 4 of the Polygon-Angle as AH, and Al continued, heing the Sides whereon 
the Fronts mult be laid down. 

Now upon ſome ſpare Paper you fall make the half Polygon-Angle'G A F, as you may 
ke underneath this Figure, as L K M + Then make choice of the Capital Lind as before : 
kt it be of any convenient lengrh ( larger than you think your Baſtion will$®in the Fi- 
gore) as underneath K N, and from N che Center of the Gorge draw a Parallel to K Ly 
continued to O, asN P ; and fo proceeding as before, you ſhall find the Point of the ſe 
cond Baſtion at O : -So have you the Proportion of your Baſtions, whereby you may gain 
thoſe in the Figure. 4s 

Now to reduce it from the Baſtion Point at A, you muſt take A B the Qeorreft fide and 
hy it from OuntoQ, and from Q draw a Line parallel to the Capital Line K N cvnti- 
noed, asQR. Laltly, drawing a Line from N to O, it ſhall cus QR in thePoint S z 
ſois Q S the Length of the Capital Line ſought for, which muſt be laid down of the 
Figure from A unto T , ſo is T the Center of the Gorge. Then for the Franc eate-K V, 
and lay it on the Capital Line from K to W 3 ſo a Ruler being kid from W to O, it ſhall 
cut the Line Q R inthe Point at X; ſo is QX the length of the Front, tobe laid down 
in the Figure irom A unto Hand I, Thus ſhall you finiſh your Baſtion, when yau have 
let fall your Flanks perpendicular on the ends of your Curtains, as you ſge. The like 
Method you are to obſerve for the other Baſtions. 

And when you bave finiſhed your Fort, you maſt obſerve whether your Curtain Lines 
(that is, from the Centers of the Gorge) be parallel co the outward Sides A B, &c; which 

if they are not, you mult corre them; and by your Judgment, by help of the Lines of 
Defence, you may, as you ſee occalion widen the Necks of the Gorges, and alſo the Baſt i- 
on Angles 3 but got aboye 90 Degrees : And ſo let the Flankers be 45 near proportional 
2s may be, which commonly the Gorge Line to the Flank bears propention as 7 to 6. 

Much more could | write of Irregular Fortification : But my purpoſe at this time is 
but to make a ſmall Treatiſe, or an Epitome whereof, | ag 
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ar Fort, containing 5 Baſtions ; being the Platform of the Raul p22 


ſometimes on St. Michae!'s Hill, gz the Nortb-W:ft fide of the City of Briſtol. 
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To make a Scale for Fortification by the Tables. 


-rHis may be performed Geometrically by obſerving the 
f 


ormer Inſtruftions,whereby you may gain the length 
of every Line: But it will be ſooner done, and more eaſy, 
by theſe Tables following. 


Firſt Table for 12 Sides. 


EC ne 4 | 5 | 6 7 8 9 To 111] 12 
; Our. Pol.!1000{1000|1000; looo|tooo1000]lo0 — ' 

; Inn. Pol. | 661] 7oof 731] 756] 777] 795] $19] $231 $3 
Front 412] 347] 299] 261] 232 209] 199} 174] 160 
Gorge LP 151] 141] 132] 123 115] 108] ror] 96 


Flank 133| 127] 119 111} 103] 97! gol 855 $o 


| —_—_— 


Second Table for 8 Sides. 


INumb. of Sides} 4} 51 6 | 7 | 8 


o— | __—_— |  ——— J—_— _— 


Semi. Our. Pol.}t 0001 oo0{ 1000 1 090} 100 

Semi, Inn. pol.} 661] 706 140, 766] 787 
[The Front 412] 344 296, 259] 229 
[The Gorge 159} 156] 148, 138] 130 
'The Flank 133) 131 124 116] 109 


Make your Scale of a ſufficient length, that may hold 
both Lines, the one for 12 Sides, and the other for 8. 
Make choice within the breadth of the Scale, between the 
Borders, any ſufficient breadth, as CD; from whence 
draw Parallels to the Sides,” and divide C D into 30 equal 
parts, and begin your account from C with 45 : So ſhall 
the end at D be 75 deg. 

Now make choice of the length of the outer Polygon, 
which here I make three Inches; and divide a Line by the 
Side thereof, equal thereto, in 100 equal parts, and ſup- 
poſe each part into 10; ſo have you 1000 parts, agree- 
able to the Tables. The next thing is to draw Parallels 
toCE, according to the Polygon half Angles, as you 
may ſee in the Tables under the Pentagon Fort. 
on the Scale C D you have for the half Angle of a Pen- 
tagon 54 Degrees, whereby you may draw the Pentagon 
parallel FG; and ſo in the lower Scale of $ Baiſtons. In 
the like manner you may do for all the reſt. 


Now to draw the croſs Lines for the Semidiameters of = 


the inner Polygons, as alſo the Lines for. the Fronts, 
Gorges, and Flanks, - you ſhall work thus. Firſt, you muſt 
note, That the Semidiameter of the outer Polygon is the 
Radius or whole Line of rooo equal parts, ' and that is 


drawn at Right Angles at. F : But for the Semidiameter of | | 


the inner Polygon, look in the Table of 12 Sides in' the 
ſecond Column under 4, you have 661. Take that Num- 
ber off your Scale of equal parts, and lay it from E to 
H: Then in the third Column under - 5, you have 700 
parts ; lay the ſame down from G to I, and make there a 
prick or point : Do the like for the Hexagon and Hepta- 
gon, asatl and K; proceeding along with all the reſt un- 
to the Dodecagon, And laſtly, draw a Line through all 
thoſe Points : So have you the Arch Line H M for the 
Semidiameters of the inner Polygon. In the ſame man- 
ner work for the Front, Gorpe, and Flank Lines. The 
Sale of 8 Sides is made by the ſame Method. 
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[ have alſo inſerted on the left tide of the Scale a line of Chords,' whoſe Radins ( op 
Chord of 62 deg.) is three Inches.3 and by it a Line for the Sides of the Polygons. The 
Hexagon, or fix Sides, is equal to the Radius : And for the Tetragon,”or four lides, it 
is £qual tothy Gbord of 90 Degrees. So having deſcribed a Circle with the Chord of 
62 Degrees, you ſhall find, that if you take from the Center N uoto 5, it ſhall divide the 
Circle into 4 equal parts, for drawing the Figure of a Pentagon, which in the Figure of 
a Pentagon Fort, -will reach from A to B, and ſo to X,. Y, Z, and A. Now 
Ain the ſame ſecond Figure you ſhall find to be the Semidiameter of the Outer Polygon, 
which in the Scale is G F, and taking Gl off the Scale for 12 Baſtions,or GO on the Scal 
of $ Baſtions, ic will give the diameter; of the Inner Polygon, as D O in the ſame 
Figute, So likewiſe GP qn the Scale will be equal to the Front A K in the Pentagon 
Fort. The like you may underſtand for laying down the Gorge and the Flank, 
for the Curtain, _as before, you muſt makeRS 1 + the length of the Front A K. 

This Scale will alſo be of good uſe in Irregular Fortification. As for inſtance, in the 
Irregular Fort, you ſhall find the half Baſtion Angle G A F to be 58 De 
grees, which falls on the Scale between the Pentagon-and Hexagon, from whence yon 
maydraw a Baſtion on ſome ſpare place, and from thence proportionate the ſame unto 
the outer fide of the ſaid Figure A B. The reſt I leave to your own prattice. 


How to Fortify @ long Curtain with Bulwarks, or a flraight Town Wall. 


| ten the Curtain be A B. Firſt take 200 foot from the Sele of Fortification, account: 
9 Ing 10 for 100; and lay the ſame from A unto C, and from C unto D : So (hall 
AD be the breadth of the Neck of the Gorge : and upon the Point C erctt a Perpendi. 
cular, as CF. Then take 420 foot off your Scale, and lay the ſame from D to E, which 
ſhall be ppgther the Garraln, _ 720 foot, and lay the ſame from 
E, to cut off the Capital LineatF 3 fo EF be the bo Line of Defence, and 
CF the Capital Lines which Line C F muſt be laid 'Gown from CuntoG : and draw 
GF for the ſhorteſt Line of Defence. Laſtly, upon D ere a Perpendicular, which will 
. cut the ſame LineinH; ſo have you D H for theFlank, and HF the Front. Thus have 

you finiſhed baif the Baſtion, from whence you may tranſport all the reſt of the Baſti. 
-ons, were they ever ſomany. 

Note, That theſe Baſtions muſt not exceed 720 foot, that ſo it may not be without 
Muſquet-ſbot. But if you will defend the Front with Cannon, you may make the Line 
of Defence almoſt twice ſo much., The ke for the Curtain, which may be $00 foot z 
and-in the middle of the Curtain _o may make a Spur, or Potnt of a Baſtion, as at K, 


uet-ſhot, beſide the Cannon 3 of whic j 
drawn about theGity of Briſtol | have ſeen many. "RN 


: 55 
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my bye following Pieces are taken out of Malthus, the Proportions you may find by the Scale» 
þ / - and the Rulz: before ſhened, 
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ond of the Circles of the Sphere. 


Trot of the Srarry Sky, 


es the Glory of God moſt high, 


Seen-arjd perceived of all Nations, 
An Fight and forry Conſtellations, | 
7 -* Firſt, near unto. the Northern Pole, 
The Dragon and two Bears do role. 
; AIRTIIBE parts'and Tails contain 
r and rhe/greater Wain. 
-The Hare, the 


.doth rake, 
ra pm Fe _ 


arid Dolphin's head ; 


*..C the 
.*, thos bind Then Pepafus.comes oh armain, 
' the ſmaet P 


A follows in her Chain ; 
e below her ſtands, 
at her Feer in Perſeus Hands 


Lo des, nſ The Gor xr above are ſeen 
"ho gon's 
hh Oten? HeePs 


= his Queen 
coffe, no fu 
0h is ee Geandenk thow | 
On his leſt Shoulder, in his Hand 


roth is his He doth the ogy Kh comughnd 
- ſeaſon, or Here in the Aodiack be 
per” og The Ram ( Y;;)-rhe Bulf ( S, ) the leans 


Fwins 
The Tra (, ) rhe Lien (Q) and Virgin 


("R,) render; 


The Ballance ( =, ) S&orpio ( M,) and Bow- 


bender'( Z, ) 


Goat (-v$,) Water-Man ( , ) then Fiſhes 


rwaiti (; X, ) 


Shall peoonaber the Rep { 7.) agaio. 


The Monſtrous Whale above the reſt 
Eridanus wets his Breaſt. 

Over the Hare Orion bright, 
Sparkles in a cold Winters Night; 


Bs ei Dog ang = 


ig-Fidr or ber Tait aBow, 
the and 'the Crow ; 


/- The'Centaur .the Wok by tit. heel ; 
Thc Aba, adi Whe | 


-ETHE 


LY 


=== and Mars 1 
Ws and cans round gan, 


— candid 
avens the work 


oor 


\ 


pay Yvan and rhe Crown ; 
Hebcules kneeling down ; 


ag cs al: Tail 


hm Or tege 


what is Man, that ro mindful of 


Then in one year the Sun diſplays 

Three hundred fixty and five days ; 

2 near a Quarter, which in Four 
ncom s, makes one oy. more. 

—wrmes apr, and us, there fly 

Fair Venus and {ſwift Mercury ; , 

* 'Theſe always neat-the Sun we find, 

Nox far before, nor far behind. 

Lhe Moon is loweſt,. who'in ſeven 


= rwenry ay x round the Heayen; - 


about rwo Days.more doth run, 
re ſhe overtakes rhe Sm. 


So Twenty nine and half in all, 


. Do make a Month Synodical. 


| we Planets make rheir courſe ro th? 
h rhey be faſter | hurled Weſt ; 
And wy Degrees the reſt may ftray, 
Beſides the Gor s$ Ecliprick way. 
The Circles of the $ 
© Six greater Circles mark you 
-Which'equally divide this Ball : 
uſtja rhe midſt berween rhe Poles, 
rom. Eaſt ro Weſt rhe Equator roles. 
The Ecliptick curs him, and dorh flide 
Twenry three de e% and half a fide, 
Horizon even wi round, 
From Stars below rn t dorh bound. 
Meridian ſtrait upright doth riſe, 
Parring the Eaſt Weſtern Skies. 
Two Colours through the Poles do run 
Quirtring the - e of the Sun ; 


One whe ym and Fall begin ; 
Th'other eſt Days come in: 
cs 


. Four lefler on them well, 

Are to thi 1 Parallel. 

Two 5 bound rhe Sur's high-way, 

Shewitg the longeſt and ſhorreſt Day, 

io neck opp curs the Bears, 
Antartic e a 

Meridian; half wr ky «2g 

For Hours, andfor Dex Nineſcore; 


both the Poles o'th' World do pak 


And the Equine#ial down-right croſs ; 

2 Nine ſcore Is have thar Line, 
The - nel ves _ and wn] decline, 
p91 is Longirades 
of Larizudes 


Th To Gp wa wy. 

owns Equator lie; 
Over our Head, and under Feer, 
The Nineſcore <Azimuths do meer ; 
And here as many parallels, 

Of -Alrirude Holtioreah 
| por &s ay Rn all, 

wuths great, Circles call. 

Bur all the parallels in Heaven, 
Des leffer cur, 'the Globe uneven. 
S rhfee hundred atithreeſcore 
every Carchs, and-no more, 


and the PR ſheweth Gokerbaork, Pſal. 19 
and the Stars which thou haſt itaed, 
'Myn, that thou vifireſt him 2 Plal. 8. 3- 


Eo 


Of the Eight and Firy Conſtellations of the Fixed Stars : 
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MARINER'S MAGAZINE: 
O R, 

STUR MYT'S Mathematical and PradicaF- 


ARTS 
'The Sixth BOOK. 


Wherein is contained 


The Definitions of the Circles of the Sphere, with the manner how to re- 
. ſalve divers neceſſary Aſtronomical Propoſitions both by mugs (or the Scale and 
Compalles) and alſo by the Dottrine of Spherical Triangles, & 
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Ws. 


Felicts anime quibus cere primiunt IT _ 
"*# ne ponbg an; rofig a cr age Sy nk, 44 , 
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Aſtronomical Probleme. 
| CHAP. I 


Containing a definition of the Circles of the Sphere. 


Nhe former Books are contained ſuch Problems Geometrical as are moſt neceſſary 
* forevery ingenious Artiſt to underſtand and prattiſe : Now to the end the Pradi.. 
tioner may elevate his Thoughts to the contemplation of thoſe glorious Bodies, the 

Sun, Moon, and Stars : 1 ſhall here in this place exhibit a brief ſurvey of the firſt Ry. 

diments of. , for the help of young PraQtitioners and Mariners, for whom 
, Chiefly I take this * I ſhall Brea brief and ſuccinct Explanation of the ſeveral Cir. 

cles of the Sphere, and then ſhew how to reſolve the moſt -uſpal and common Prg, 
blems thereof. HAS 35 

This is-to be underſtood, that Aſtronomers do imagine ten principal Points, and ten 
Circles to be in the Convex fide of the firſt Moveable Sphere, which are commonly drayg 
' upon every Globe or Sphere, beſides divers other Circles which are not delienated, byr 
only conceiv'd by the Mind. = i 

The Points are the two Poles of the World, the two Poles of the Ecliptick, the 
EquinoCtial Points, the two Soliftitial Points, and the Zenith and Nady. | 

The Poles of the World are two Points, which are directly oppoſite to one another, 
about which the whole Sphere of Heaven movyeth from the Eaſt to the Weſt, whereof 
that which is ſeen on the North-ſide the mc, is called the ArCtick or North Pole. 

* The other Diametrieally to 
Pole, and can be ſeen only on the South-ſide of the Equator ; a right Line imagined tg 
be drawn from the one Pale to the other, is called the Axis of the World. 

The Poles of the Ecliptick are two Points direQly oppoſite to each other, diſtant from 
the North and South Pole of the World 23 deg. 31 min. 

The EquinoCtial Points are-in the _ __ of Aries and Libra, to which Points the 
Sun cometh about the eleventhof Adarch, and thirteenth of September, and makes the 
Days and Nights of equal leogth in all places in the World. bY 

The Poing of the Summer Soliſtice, is the beginning of Cancer, which the Sun cometh 
unto about the eleventh of Fane, being the longeſt day to the Inhabitants.on the North 
part of the Earth, and theſhorteſt day to the Inhabitants of the South part. 

And the Point of the Winter Solftice, is the beginningiof Caprigorn, to which the 


. - Sun cometh about the cleventh of December, and maketh the ſhorteſt day of the yearto 


the Inhabitants of the North Hemiſphere, and the longeſt to the Inhabitants on the 
South-ſide the Epuinoctial. | 
The Vertical Point, or Zenith, is the Point dire&tly over head, and is the Pole of the 
Horizon, go way therefrom. 
the oppoſite Point 


The Nadir under our Feet. 
Circles of the Sphere. The ten Circles are as followeth z The EquinoQtial or Equator, 
dividing the Heavens in the middle between the two Poles ; the two Points of Aries and 


Libra, cut this Circle in oppoſite Points, and when the Sun is in thoſe Points it makes. 


be led te igth ell over the World. "EF e 
Meridian of a is a great Circle paſſing Poles of the World, 
the Zenith of the Place ; the Sug when be ces © this Meridian, it is Noon there. 
The Horizon is d ſhed by the names of rational, or ſenſible ; the firſt is a great 
from the Zenith, and divides the ſuperiour or upper fie 


Right, Oblique, or Parallel. 


F orizon is ſuch an ane as cuts the EquinoCtial Obliquely, having one Pole 
rais'd above, and the other deprefs'd below the Horizop, and an an 
A Paralleh-Horizon is ane that hath the Poles of the Workd in the Zenith and Nadir, 


The Senſible-Horizon is a Circle that divideth the part of the Heavens, which we ice» | 


from the part we ſee not, called the Finitor. | 


The Ecliptick is a great Circle, that divides the Equator into two equal parts ; the 


. Points of interſettion are Aries and Libra, the one half declining toward che North, the 


»other tothe South 23 degrees 31 min. From 


former is called the AntarQick, or South 


the ſituation of the Sphere is diſtinguiſhed by the Horizon, - 
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Aſtronomical Problems. - 67 | | 


"From the Ecliptick the Latitude of the fixed Stars and Planets are number'd both North- 
ward and Southward ; the, Circumference of this Circle containing 360 deg. is divided 
into cwelve equal parts called Signs, every Sign containeth 3o degrees, and every degree 
containeth 60 minutes, and every minnte 60 ſeconds, and every ſecond co thirds. 


The Names and CharaQters of the 12 Signs. 


=& = S.- Na M2 = » X 
grits. Tanrus. Gemini, Cancer, Lto. Virgo. Libra. Scorpio. Sagittarias, Eapricoraus. Aquarius, * Piſces 


The Six firſt are Northern, and Six laſt the Southern Signs. 


Of the Colures, Theſe are two great Circles, (or Meridians) paſling through the Poles 
ofthe World, croſſing one the other at right Angles, and dividing the EquinoCtial and 
the Ecliptick into four equal parts, making thereby the four Seaſons of the Year. 

The Solſtitial Colureis a great Circle paſſing through the Poles of the World, the 
Poles of the Ecliptick and the Solſtitial Points of Cancer and Capricorn, ſhewing the mid- 
ale of Summer and Winter. 

The Equinottial Colure, is a Circle paſſing by the Poles of the World through both the 
_—_— Points of Ariesand Libra, ſhewing the beginning of the Spring and Autumn, 

Days and Nights are equal. 

The Tropick of Cancer is a leſſer Circle of the Sphere, equi-diſtant from the Equi- 
noftial ro the Northward 23 degrees 31 min. wherein when the Sun is, then he enters 
Cancer, and makes his greateſt Northern Declination. 

The Tropick of Capricorn is a leſſer Circle, equi-diſtant from the Equino&tial South- 
wmatd 23 degrees 31 min. to which when the Sun cometh, he then enters Capricorn, and 
maketh his greateſt Southern Declination. 

Of the two Polar Circles, Theſe are twoleſſer Circles, diſtant as much from the Poles 
of the World, as the Tropick of Cancer and Capricorn is from the Equinottial in which 
ze the Poles of the Ecliptick, which moving about the Poles of the World, deſcrib@by 
their motion the ſaid two Circles ; that about the North- Pole is the ArCtick Circle, and 
that about the South is the Antar&ick Circle. 

The firſt fix are called Circles, and the other four leſſer Circles; by-the Centre of a 
Circle is meant a Point. or Prick in the middle of a Circle, from whence all Lines drawn 
tothe Circumference are equal, and are known by the names of Radius or Semidiameters. 

That is ſaid to be a great Circle, which hath the ſame Centre as the Sphere, and di- 
tides it into two equal balfs, called Hems/pheres ; and that is a leſſer Circle, .wbich bath 


 adifferent Centre from the Centre of the Sphere, and divides the Sphere into two une- 


qul Portions or Segments. 
Of other Circles imagined, but not deſcribed in a material Sphere or Globe. - 
Such are the Azimuths, Almicanters, Parallels of Latitude and Declination. 
Azimuthor Vertical Circles paſs through the Zenith, and interſeft the Horizon at 
right Angless and the Aximuth of Eaſt and Welt is called the Prime Vertical. 
The Sun or any Star having Elevation or Depreſlion above or below the Horizon, is 
then properly ſaid to have Azimuth ;, but if they be ia the Horizon, either riſing or ſet- 
, the Arch of the Horizon between the Sentre of the Sun or Star, and the Point of 
or Weſt, is called the Amplitude. 


* Circles of Altitude, called Almicanters, are Circles Parallel to the Horizon, and in- 


terſeft the Vertical Circles at right Angles, which are greateſt near the Horizon, and 

kſſtr towards the Zenith, in which Circles the Altitude of the Sun, Moon, or Stars a- 

boye the Horizon are accounted, which is an Arch of an Azimuth, contained betwixt 

” Almicanter, which paſſeth through the Centre of the Sun, Moon, or Stars, and 
Horizon. 

Parallels of Declination are leſſ:r.Circles, all Parallel to the EquinoCtial, and may be 
ined to paſs through every degree and part of the Meridian, and are deſcribed from 
the of the World ; in like manner, the Declioation of the Sun or a Star is mea- 
fared by the Arch of the Meridian between the Sun and Star and the Equinodtial. - 

Parallels of Latitude in the Heavens, areleſſer Circles deſcribed from the-Poles of the 
Ediptick, and ſerve to define the Latitude of a Star, which is the Arch of a Circle con- 
tained betwixt the Centre of any Star or Planet, and the Ecliptick Line, - (making tight 
Angles therewith) and counted toward the North or South Poles of the Ecliptick, and 
the Sun ever keeps its way under the Ecliptick-Line, and therefore hath no mm : 
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Aſtronomical Problems. Book Vi Be 


C ) 
The Longitude of the Sun or Stars is meaſured by the Arch of the Ecliptick, con. ; 
preheaded between the Point of Aries, and a great Circle paſling from the Poles of the 
Eclptick, by the Sun or Stars Centre, and reckon d according to the ſucceſſion of the 

ns RR ; 

ps, 7 IE on the Earth, is an Arch of the EquinoCtial contained between any aſſgn. 
ed Meridian where it begins, and rhe Meridian of any other place, accounted Eaſtward 
from the firlt place z, but in my Tables it is counted Eaſt and Weſt from the Meridian of 
the Lizard terminating at 180 Degrees. 

Right Aſcenſion is an Arch of the EquinoQtial (accounted from the beginning of Aries) 
which cometh to the Meridian with the Sun, Moon, or Stars, or any part of the Ecl; 
tick ; and by ir there are Tables made for the Sun, Moon, and Stars to know the time 
of their coming to the Meridian. ns? | F 

Oblique Aſcenſion is an Arch of the EquinoQtial between tbe beginning of Aries and 
that part of the EquinoCtial, that riſeth with the Centre of the Sun or Star, or any por- 
tion of the Ecliptick in an Oblique Sphere. . 

Aſcenſional-difference is the Difference between the Right-Aſcenſion, atd the Oblj ve 
Aſcenſion, and thereby is meaſured the time of the Sun or Stars rifing or ſetting before 

after SIX. 
7 Elevation of the Pole is the height thereof above the Horizon, which equal to the 
diſtance berween the Zenith and the Equinottial, whoſe Complement is equal to the di. 
ſtance'of the Zenith from the North or South Pole, or the Elevation of the Equator 4 
bore the Horizon 3 theſe Circles I have inſerted, to the end they may be perfeCtly known : 
for without them, the Reader cannot well underſtand the following Ploblems of the * 
Sphere that are depending thereon. 


CHAP. IL 
The Projeition of the Sphere in Plano, repreſented by the Analemmg. 


He Sphere may be projected in Plano the Parallels being ſtraight Lines, as inthe 

} Analmma, if the Semi-diarneters of the Parallels be divided in ſuch ſort as the 

Line of Sines. 

This Scheme is fitted for the Latitnde of 51 deg. 4, and repreſents the Points and 
Circles of the Sphere before deſcribed. 

The Projeition., Take with your Compaſſes the Chord of 60 degrees, and upon the 
CentreC deſcribetbe Circle H Z On (2.) Draw the Diameter HC O' which repreſent 
the Horizon, and at Right-Angles thereunto,: croſs it with another Diameter Z CN: 

Then for the Latitude of the place, prick off 51 deg. 5 from © to N, and fromHto 
S 3 and from the ſame Line, of Chords, take the Complement of the Latitude 38 eg, ! 
and prick it off from H to X, and from OtoQ, and draw NCSand ACO. 

Then take the Suns greateſt Declioation 23 deg.-: and prick off from X to Gand T, 
and with the like Chord do the ſame from N to y and yg, for the PoJar-Circle; and the p 
like do from Q.to D and P, and fromS to X and h 3 and through theſe Points drain MW © Cir 
Parallels to the Equatoryg, T SD, GbP, andX h. 'S Decli 

And through the Centredraw the Ecliptick-Line T-CP ;- and draw RS Parallel tothe MY vithe 
Horizon H CO, and any other Parallel of Altitude as 1 f. as fl 

Thus are the Points before defined, repreſented in this Diagram; N is the North» Y Ct: 
Pole, S the South-Pole, g the North, X the South-Pole of the Ecliptick z C the Equi- Y pre 
noQial-Points of Aries and Libra; T the Point of the Summer-Solſtice,  P the Point of Y C2 
the Winter-Solſtice, Z the Zenith over our Heads, n the Nadir-poigts under our Feet: by $1 

The greater Circles are H C O the Horizon, Z Cn the prime Vertical or Azimath of # © (3 
Eaſt and Weſtz, HZ On the primary Meridian, and alſo the Colure of the Summer and by C 
Winter Solſtice, XZ CQ. the EquinoQtial ; T CP the Ecliptick; SC N the Hour-Cir- | ©. (4 
cle of 6; and alſo it repreſents the Colure of the Equinoxes. (s 

The leſſer Circles are alſo repreſented, TD the Tropick,of Cancer 3 G P-the Tro- | his [ 
pick & Capricorn; y g the ArCtick-Circle, about the Pole North, X h the AntarCtick- : (6 

ircle. 2 2. (5 

Other Circles not deſcribed npon Globes, are there repreſented ; ef repreſentsa | ll o 
Parallel of Altitude, called an Almicanter ;the prickt Arch Z © repreſents an Azimuth. | ad 
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| Theprickt Arches from the Poles repreſent the Meridian or Hour-Circles] which G 
ol; the drawing thereof will be troubleſom; —_—_ C— —— 
how to ſhuo them in ad any rar ryan net 
ſhewn in the ſeveral Queſtions following ; But the Sphere ap ofthe T in Plane, 


Circular-Lines, as in the general Aſtrolobe of Gemma Fridn by help oft 
nd + Tangents on the Scale as in the fourth Book beforegoing, and 
To this ProjeBion the Circles are dfinguiſhed by the ſame Letters a) in the Analemma. 
Circles drawn Parallel to the EquinoCtial ®Q, aspg, TD, Y g: repreſent Parillelsof 


"Dectination. Circles drawn Parallel to the Ecliptick TP, ent Parallels of Latitude 

__-———_——— Arches relating to the motion of the Sun, in either ProjeCtion arc 

(1.) The Suns Amplitude, or Coaſt of Riſing and Setting from the Eaſt and weſt, is 

 topreſented by CL in Northern Sines,and by C F in Southern Sines. 

byS1L The Mcnfonadifereace, or time of Riſing and Setting from fix, ba Summer 
nter by F 

Go: , The Attitode at Six in Sumimer, by R C, and his Depreſſion at Six in Winter 


©) Tha &zicnath dt the have of Six ln Sanmer, by R* or Cf to bin Witter, 
(5.) The Vertical-Alcitudeor Altitude of Eaſt and C, in Sommer, and 
ro- | his Depreſſion therein in Winter by C N. 
ck | &. (62 The hour from Six, being Eaſt and Wedb in Sumaer by M$, in Winter by 

(7.) The Azimuth from theE er upon any Altitude,is > EDS itt the art 
EA Ee ER ili? coin inde 

or £t y to — in 

" Aid Point of of knterſetion, i the Preto Det as by q ©. This PeojeSior, 
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The Projettiip of 1he Sphere by Circular Lines, called the Stereogtaphick Proje&ien, 


of the Sphere doth repreſent the Triangles commonly occurring in Affronomical Pros 
blems. Thus the Right-Apgled Triangled C K' ©, Right-Angled at K, (ſuppoſing the 


Sun at ©,) ismadeof CK his right Aſcenſion, © K bis Declination, and KCO the Angle 


of the Ecliptick, with the EquinoQtial (being the Sons greateſt Declination 23 deg, 31} 


C © K the Angle of the Suns Meridian and Ecliptick, and C © the Suns diſtance fromthe - 
Equinoftial Point Y or =; Inthe Right-Angled Triangle L ON, Right-Argled atO; - 
ſuppoſing the Sun at L ON is the Elevation of the Pole, N L the Complement ofthe 
Sans Declination, L O the Suns Azimuth from the North, L N O the Hour from Mid + 


night, (or Complement of the Aſcenſional Difference) N L O the Angle of Poſitions 
that is, of the Suns Meridian with the Horizon ; and of the like parts, or their Come 
plements, is madethe Triangle CM-L, In - dat yr Triangle C h S, Right- 
Angled at h 3 mgmt, m_—_ is Declination, and bis Alti» 

at the bour of fix, C h the Suns Azimuth from the Eaſt and Weſt at the bour of fix, 
h CS the Angle of the Poles Elevation, CS h the Angle of the Suns Poſition. ln the 


Right-A Triangle Cd M, ſuppoſe the SunatM; 4M the Suns Declination, C4 
ng wo fix, 


M the Alticode being Eaſt or Weſt, 4C M the Latitude, dM 


the Angle of the Suns Poſition. In the Oblique-Angled Triangle Z © N, if the Sug be 
©, ZN is the Complement of the Latitude, and N © the Complement of the Suns 
ination, or diſtance from the Pole, Z © the ne of "the Suns Altitude z 
ZN © thi Angle of the Honr from Noon; NZ © the imuth from the Northpart 
of the Meridian; Z © N the Angle of the Suns Poſition. ' 


the 4. —_— —_— 
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| CHAP. III. 
How to calculate the Sun's place in the Ecliptick. 
"fb propalitin is propounded, in he firſt place, becauſe mar others depend upon 
& itz there is aſcribed tothe Sun a T BE ee nes ok 
| hereby be finiſbethone Revolution in 26 Days : & 
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W Chap. II. Aſtronomical\Problents. 


ff Wy C. A 


2. Adayly motion from the Eaſt into the Welt, by means of the Priminm Mobile 
whereby be cauſeth the Day and Night. : 
z- An oppoſite —_—_ = —_— 000 = Eaſt, called the Annual Motion, wheres 
heruns once In a Year through the Ecliptick, moving near a degree in 
y cauſeth the ſeveral Seaſons of the Year, 8 : Y @1ays and 
The two latter Motions may be repreſented by a man turning 4 Crane-Wheel, 555 
times round, while a Worm cretping againſt, and contrary to that Motion, creeps once 
round the contrary way, but Obliquely ; that is, from the further ſide of the Wheel, 
towards the hithermoſt ; and by this Motion the Sun is ſuppoſed to deſcribe the Eclip- 
tick-Line, according to Tycho 3 and the other Planets, (except the Moon) moving round 
kim, being ſubje&t to his Motions, and many of their own beſides; many of which Mo- 
fionsare removed by the Copernican ſuppoſition of the Earths Motion, which is a ſub- 
jeſt of much controverſy among the Learned : However, be it either the one, or the 
ather, the Propoſitions hereafter reſolyed, vary not ; the Propoſition is what Longitude 
the Sun hath'from the neareſt EquinoCtial Point, which may be found within a degree or 
ro from the day of his Entrance into each Sign. x 


Y Aries; March 10; & Libra, Seprember 13; 


| & Taurus, April 10. m Scorpio, Ofober 13; 

+ A ns IC Gemini, May 17. ” rae. Te Novem. 12: 
Gon & Cancer, June 11, v$ Capricornus, Decemb. 1 1. 
81. t Leo, Fub 13. & = wp Fanuary 10. 

mW Virgo, Auguſt 13. X Pilces, February 8. 


1. If the Number of the Day of the Month given, exceed the Number of that day 
in which the Sun enters into any Sign ;, SubtraR the leſſer Number from the greater, and- 
the Remainder is the Degree of that Sign the Sun poſleſſeth, 


PROB.I. On May 12, I would find the Suns true place by the former Rules 3 the 


fan enters Gemini, May 11 3 which ſubtract from 12, the Remainder is 1, which ſhews 


the San to be in 1 deg, of Gemini. 

Example. Let it be required to know the Suns place the fourth of November 4 on 
the 11th day of that Month the Sun enters Sagittarius, and the 1 3th Day of 0#ober he 
enters Scorpio, betwixt the 1 3tb of Oftober, and the'qth of November are 22 Days, and 
goon? the Suns place is'22'deg. of Scorpio. But to find the Suns place by Wing's 
Hypotheſis, ant) Tables in Afronomis Britannice, the Rule is. Firſt, enter the Table of 
the middle Motion and Apogee of the Sun, and write out the Epocha next going before 
the time given, under which ſet the Motion belonging to the Years, Months, Days, 
Hours, and Minutes, -(only in the Biſſextile or Leep-years,) after February a Day is to 
he added to the number of days given ; then adding them all together, the Sum will be 
the Middle-Motion and Apogee of the Sun for the time given. 

Example, ' Suppoſe the 12th of May at Noon 1667, the Suns place isrequired: 


Time given. | Longitude © . Apog. © | 
D M SSD MS 
The Epocha. j 


, | 9 20 24 493 & 45 $ 
| 1661, Years in-111 29 33 G70 © &©6 10 
; cluding 6, May, 3 28 16 39, 20 
Fo Days 12. O 11 49 40 2 
The Suns Mean-motion, or Longitude.) 2 00 04 153 6 51 T7 


2. Sobtra®t the Apog, of the Sun from his Mean-Longitude, and the Remain will be 
his Mean Anomaly. 


Ton 


Example. . SDMS 
The Suns Mean-Longitude it-—————— — 2. 0 04 I5 : 
The Apog enum ſabtrafted —_— z 6,37 
The Suns Anomaly ———————— 2; 1 3g 


With the Suns Anomaly enter the Table of his Equation with the $i , on the Head 
ind the deg. deſcending on the left hand, if the number thereof be * 6Signs 3 = 


following, and it ſhall be a Parallel of Declination, and where it cuts the outward Meridian, as atT, 


— — 


| The Suns true Longitude. ———— ——2 ot' 15 ,6 
Therefore the true place of the Sun is in 1 deg, 15 min. 46 ſeconds of Gemini. 


Example. In the Year 1583, Marth 14 at Noon, in the Meridian of Uraniburg in ne. 
RE. yo thrice noble Ticbo- Brabe, obſerved the Suns true place in 3 deg, 17 ww + 40 ſe. 
conds of Aries. The time at Zend was March 13, 23 b. 8 m. Re 

Multiply 53 by 11, the Produdt is 583, which divide by 60, the Quotient will be g//s þ 
or 10'?, and becauſe the Equation decreaſes, I ſubtratt it from the Equator, anſwering to 
22 deg. and-it leaves 1 deg. 52 min. 12/”, for the true Equation deſired, which accord. 
ing to the Title, bei added to the Suns Mean Longitude, giyeth the true place of the 


Sun required, as follows : 


Aſtronomical Problems. Book VI. | Ch 
if it be more than 6 Signs, enter with the ſign in the bottom, and the deg. aſcending on from 
the right band, and in the common-Angle you have the Equation anſwering thereunt o; | fore 
you may, (if need require,) take the Proportipnal part. Cribs 

*+ Example. S D M 6 Are 

In the Table of Equation anſwering to 23 deg. 12 min. 33 S. I1——o oz x; Je = 
The Suns Mean- Longitude, add — ——2 oo 0 ig BY 
from 

Aﬀce 


| S DMS 
The Sans Mean-Longitude——-——o 29 oo 30 
The Equation added ———— —— ——1 52 12 


fo — 


The Suns true Longitude ——— 1 00 52 42 


Therefore the Suns true place is in odeg. 52 min. 42ſeconds of Taurus ; theſeEx- 
amples are ſufficient for DireCtion, to find the Suns true Place at any time. 


PRO B. II. The Suns diſtance from the next EquineGial- Point ; and his greateſt Declingina 
being given, to findthe Declination of any Point required. 
[th your Compaſſes take the Chord of 60 deg. upon the Centre C, deſcribethe 
Circle HZ N O, and draw the Diameter H C O, which repreſents the Horizon, 
and at Right- Angles, or ular thereunto, draw Z CG, the Azimath of Eat 
or Welt, and take the Latitadeof the place, (which in this Example is 51 deg. ,) and 
prick it from O to N, and from H to'S, and draw the Hour of fix NCS, then prick 
from Z to X, and from NtoQ 51 deg. x, and coy the BOY Lies AKC Q; then 
the Sans place being given, take 2.3 deg. 31 min. and prick from X to 5, and from Q 
_ toP anddraw the prickt Line > C P, then take the Suns diſtance from the next Equi- 
notial Point, which in this Example ſhall be 61 deg, 18 min. out of the Line of Sines, 
and prick it from C to ©, and through © draw a Parallel Line to the EquinoCtial, as TD, 


apply the diſtance Z T to the Line of Chords, and you have the Declination 20 deg, 
30 min. which was required , Or you may take the neareſt diſtance from © to the Equa» 
tor, and apply it to the Line of Sines, and that will give you the Declination 20 deg, 36 
min.- and if through © you draw a Line Parallel to the Horizon H O, as ef, itis a Þy- 
rallel of the Suns Altitude. By the Logarithms in the Right-Angled Triangle CK ©j 
in the Stereographick Projection we have given, firſt the Hypothenuſe, C © 61 deg. 18 
min. ſeconely,the Angle KC © 23 deg. 31 min. hence to K ©,as the Radius—10- 
Is in proportion to the Sine of the Suns Declination 23 d. 31 mio, KCO g60099 
So is the Sine of theSuns diltance from the nextEquinoQtialPoint 61 d.18 m.C © 994307 


To the Sine of his Declination required 20 deg. 30 min. K © 954406 | Equi 
Extend the Compaſſes in the Line of Artificial Sines from 90 deg. to 23 deg. 30 min. | ud 
the ſame extent will give the diſtgpce from the Suns place to his ination. E; 


The Som belng either iu 1 deg. 18, min. of Gemini, or 29 deg. 42min. of Capricorn, or | no 

1 deg. 18 min. of S4gittarius, Or 28 deg. 42 min. of Cancer ,, that is, 6x deg. 18 min. from | ' ſtrat 

the next Equinotial Point ; the Declination will be found to be 20 deg, 30 min. min. 

PROB. 3. Having the Suns greateſt Declination, and bis diſtance from the next Equinoti- | pR 
| . al Point z to find bis Right Aſcenſion. 

fo the following Scheme,having drawn the Parallel of the SunsDeclination TD, paſſing 


through the Sans place at © the extemt S © is the Sine of the Suns Right Abendos, 
| ro 


bn a 
— ww 
W-- © 


FREE & © 


S 
O 


qui- 
ines, 
TD, 
tT, 
deg, 
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from the next neareſt EquinoQial Point, to the Radius of the Parallel .F D; and there- 


* fore place the extent ST from C to X, and upon X as at a Centre with the extent $ Ozde- 


ſcribe the Archat R, a Ruler laid from the Centre juſt touching the extremity of 
Arch, finds the Point N in the Limb of the Meridian, and the Arch O N, nlled oy 
the Line of Chords, is 59 deg. 4, and ſo much js the Suns Right Aſcenſion in the firſt 

rter of the Ecliptick, In the Triangle C K © we have given asbefore, (1.) the Angle 
of the Suns greateſt Declination K.C © 23 deg. 31 min. (2+) the Longitude of the Sun 
from the next EquinoQtial Point Aries C © 61 deg; 18 min. hence to find the Suns Right 
Afcenſion, the proportion. | 


As the Radius — —_ — — 
to the Tangent of the diſtance 61 deg, 18 min. C © ————— — 1026163 


--$o is rhe Co-ſine of the Suns greateſt Dec.-23 deg, 33 min. KC © —=—— 996234 


tothe Tangent of the Right Aſcenſion C K 59 deg. 9 min,— ——- 1022396 


4 Or extend the Compaſſes from Sine 90 deg, to Sine 66 deg. 29 min. the ſame diſtance 
-will reach from the Tangent 61 deg, 18 min. to Lis. ny 59 deg. 9 min. which is the Suns 
Right Aſcenſion in 1 deg» 18 min. of Gemini. But 


you are to obſcrye, that if the 
ht Aſcenſion ſought, be in the ſecond Quadrant as in 5 Q, 17 , then you are to take 
the Complement of the Arch found to 180 deg, if in the third Quadrant, asin x m #, 
add 180 deg, to the Arch found ; but in the laſt Quadrant, as in the laſt Qyadrant, as 


- in vs = X, ſubſtratt the Arch found from 360 deg, and you ſhall have the. Rig ht A- 


ſenſion required. 


74 Example 2. - The Sun in 28 deg, 42 min. of &, that is 61 deg. 13 min, from the Equi- 


noQtial Point = 3 ſay as before. As the Radius is to the Co-ſine of the greateſt Declina- 
tion, ſo is the Tangent of the Sun diſtance from the next EquinoQtial Point 6x deg. 19 


win. to the Tangent of 59 deg. 9 min. as before, which taken from 280, is 220 deg, 51 


thin. which is the Sn; Right Aſcenſion required. 

Exanyle 3. The Swin 1 deg. 18 min. of 2 that is 6 deg. 18 min. from the next 
EquinoRial Point =, the work is the ſame as before therefore to the Arch found I 
add 1 80 deg. makes 239 deg, 9 min. the Right Aſcenſion of the Sun ſought. 

Example 4. The Sun in 28 deg. 42 min. of ys, 6r deg. 18 min, from the next Equi- 
noctial Point Y, the Operation is the ſame with the former Example ; wherefore ſub- 


' raft the Arch found 59 deg. 9 min. from” 360 deg. and there will remain 300 deg. yi 


min. which is the Sans Right Aſcenſion required. 
PROB. The Elevation of the Pole, and Declinatian of the Sun being given ;, 10 find the 
4. of 4 fe » Difference f as 4 ; 10 find 
7 bce eſcated ia the Figure by S L io the Parallel of Declination .aod itisthete- 
fore tobe reduced into the common Radius, therefore take the Radius of —_—_ 


FL l . 
-* 
- - "%- 


4 


| © 


F " 
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* BF, 

- rallel $ T, and Þrick itfromC to X, as before ;. then rake the extent SL, ahd ertin bs 
one Foot upon X, with the other draw the part of. an Arch at «, lay a Ruler from © Y 

that ir may juſt touch the,outfide thereof, and it curs the Circle in &, and take Chor g; BY 

Extent Hd and you will find it 28 deg. which being converted into Time, is 1 hoyr 5, Sub 

min, and ſomuch doth the San riſe before, and ſet 'after ſix in fummer ; but & much An 


doth he riſe after, and ſet before ſix in winter. In the Tight Angled ſpherical Triangle the -t1 
S LC are known. 1. $ C L the Complement of the Poles Elevation 38 deg. 28 min, 7, Welte 


The Suns Declination 20 deg. 30 min. hence to find the aſcenfional difference $ K, 'ocif 1 

; As the Radius is in Proportion — ——10 be Sot 
* to the Tangent of the Latirude 51 deg. 32 min.—— —10.09888 of all 
So is the Tangent of the Swns Declination 20 deg, 30 min. L S——-——g,,,,, , Ampli 

* — ward 


to the Sine of SKthe aſcenſional difference 28 deg> 00 min.———g, bn the di 


PROB. 5s. The Suns Right Aſcenſion, aud bis aſcenſional difference bring given; t war 
| ? bs ales Aſcenſion, and Deſcenſion, hs ' fad orth 


9} rm this, you tnuſt obſerve theſe two following Rules. 1. If the Say He; 
T* © wirnint Nonth, you muſt ſubſtra& the '8ſfcenſional difference from the "a th 
Aſcenſion, and the remainder will be the Oblique Aſcenſion ; but if you add them 
ther, the ſum will be the Oblique- Deſcenſion. 2. If bis Declination be South, add 
aſcenſional difference, and the Right Aſcenſion together, the ſum will be the Oblique - 
Aſcenſion ; but if you ſubſtra& it, the remainder will be the Oblique-Deſcenſion, Admit 
the Swn is.in 1 deg. 18 min. of Gemini by the third Problem, his Right Aſcenſion is 
59 deg. 9 min. and his aſcenſional difference by the fourth Problem, is 28 deg. oo min. 
therefore according to the firſt Rule, , becauſe his Declination is North, the difference z; 
deg. 9 min. is the Sans Oblique-Aſcenſion, and the ſum of them 8odeg, 9 min, bis0h- 
lique-Deſcenſion, 


PROB. 6. To find the Sun-Rifing, and Setting, with the length of the Day and Nigh, 


Ou muſt find the aſcenſional difference by the fourth Problem, which converted ig 

to Time, allowing 4 min. of an hour for every deg. and 4 ſeconds for every min, 

and the ſum of hours and min. is his difference of Riſing and Setting before or after the 

hour of ſix, which was found before to be 23 deg, or 1 hour 52 min. Therefore when 
the Su# is in Northern Signs, add the ſumto ſix, and the total is the ſemi-diurnal 

as in this Example, is 7 hours 2 min. the time of $«n-ſetting, and ſubſtra®t it from 6, 

and the refnain is 4 bours $ mio. the time of Sw-rifing ; double 7 bours 52 mio. ith 15 

hours 44 min: the length of the Day, ſubſtraft ic from 24 hours oo min. and the remain 

is 8 hours 16 min. 'the length of the Night, in the Lat. of Briffol 51 deg. 28 min North 


PROB. 7. The Elevation of the Pole, and Diclination of the Snn being given : t6 Al 

o bis Amplitude. f Y £ bod 1 

4; the extent CL with the Compaſſes in the Line of Sines, and it will reach 3" 
to 34 deg. 40 min. and ſo much doth the Sn riſe and ſet to the Northward of the Int 


FR: Eaſt and Weſt intheLatitade of 51; North, when bis Declination is 20 deg. 30 mis. the Ar 
£4 North ; but he riſeth and ſetteth ſo much to the Southward of. the Eaſt and Weſt, when on'V | 
| wn rao meg yer recs Triangle L SC, having the 

In ight ical Triangle L aving the Angle L CS, the Com 
ment of the Latitude of 38 deg. 32 min. and LS the ; For Declaaticn 20 deg, << As 
(in 1 deg. 18 min. of Gemin ) his Amplitude by Calculation may be found thus. i 


As the Co-fine of the Latitude $1 deg. 28 min.LCS — 979447 | ” 
is to the Radius go deg. ——— —10 PR( 

- So1s the Sine of the Declination 20 deg, 3o min. L $ —g;,4 
tothe Sine of the Amplitude CL 34 deg, 12 Min. —-— 5985 A 


| This is in common uſe for the finding of the Variation of the Compaſs at Sea, by Horiz 
C—_—_ __ Can, & — of Sr _ at Jo poo ph Anna 
Compaſs rinng or letting, and Dy bus Amplitude (found by this proportion 
the difference ſheweth the Variation, : NI, ds Example. 


TOURS > 7+ 


PYP BUS + 4A EB NFE55Sr57T7T, 


| ne? 


4 


Ls 
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' Example. Admir you obſerved the Suns Amplitude of Sun riſing, by your Comz is rg 
 Frribed in the firſt Chapter and fifth Book of this Treatiſe. ; n 


By the Compaſs, the Magnetical Amplitude —— 4 deg. 55 min. North-ealterly. 
By the Rules beforcgoing find the true Amplitude, 34 deg. 40 min. North-eaſterly. 


Subtract the leſs out of the greater, the difference 11 deg. 15 min. Variation, 


And by reaſon the Magnetical Amplitude is farther from the North at Sun riſing than 
the rue Amphitnde z therefore the Variation 11 deg. 15 min, (which is one Point) is 
Weſterly ; and if you are bound to a place that bears N. of you, you mult ſail N. by E. 


'orif you bear Weſt, you mult ſail Weſt and by North; and if South, the Courſe muſt 


be South by Welt; or if you bear Eaſt, then the Courſe muſt be Eaſt by South z and fo 
of all the reſt of the Points you muſt allow in'like manner. But admit the Magnetical 
Amplitude at Sun ſetting obſerved by the Compaſs were 23 deg. 25 min. from the weſt. to 
wardthe North, and the true Amplitude found to be 34 deg. 40 min. the ſame way 
the difference is 11 deg. 15 min. and by reaſon the Magnetical Amplitude at Sun-ſet is 
r from the North than the true Amplitude, the Variation is Eafterly ; and ſo the 
forth Point of the Compaſs is the N by E, and NEis NE byE, andEis E by, 'ahd 
garb is Sby W, and W is W by N. 


PROB. 8. Having the Latitude of the Place, and the Sun: Declination, to find the time 
. when the Sin comenh to be die Eaſt or Weſt. 


N the Parallel of Declinati6n 20 deg, + northerly the hovr from ſix is repreſented by 
S M, with that extent upon the Point. X draw the Arch 6, the Ruler laid from C to 
touch the ſaid Arch, cuts the Circle at (e,) the diſtance O e applied to the Line of 
Chords ſheweth 17 deg, + min- it converted into Time is 1 bh. 9 m. and ſo much after fix 
in the Morning, and before ſix in the Afternoon, will the Sn be due Eaſt or Weſt. 
Suppoſe the Latitude 31 deg. 28 min. and Declination North 20 dey. 30 rhin. there- 
fore in the Right- Angled Spherical Triangle Z NM are given (1) ZN the Comple- 
ment of the Latitude 38 deg. 32 min- (2) N M the Complement of the Suns Declinas 
tion 69 deg 30 min. Then 1 ſay, 


. » 
As the Radius go is in proportion I — —— 


To the Co-ſine of ZNM 17d. th m. which redaced is 1 h. 9 m. of time 947386 


Which 1 h. 9 m. added to 6 h. is 7 h. 9 m. the time in the Morning the Sun will be due 
Faſt; and if you ſubtraCt i h. 9 m.' from 6 h. 00 m. and the Remain will be 4 h. Fi i. 
the time in the Afternoon the Sun will be due Weſt. 


PR OB. 9. The Elevation of the Pole, and the Declination of the Sun bring given, tofind 
the Suns Altitude being due Eaft or Weſt. 


Ake the extent C M on the Vertical-Circle, and apply it to'the Line of Sines, and ir 
will reach to 26 deg. :, and ſo much is his Altitade ſought in Summer ; if the Suns 
Parallel of Declination T M doth not meet with the prime Vertical Circle CZ, the Sun 


cometh not to the Eaſt or Weſt; as it hapneth in Countries betwixt the Tropicks. 


In the former Diagram, the Suns Altitude when he is due Eaſt and Weſt, is ſhewed by 
the Arch C M, wherefore in the Triangle C V M we have giver (1) the Suns Declinati- 
on'V M 20 deg. 30 min. (2) the Angle of the Poles Elevation MCV $1 deg. 28 min; 
to find his Altitude CM; I fay, 


As the Sine of the Latitude 51 deg. 28 nin. UC Mom—————9934 
is to the Sine of the Declitation 20 deg. zo min. U M——— 954432 

- So is the Radius 90 deg. TAE EIT Rouen. 
to the Sine of the Altitude 26 deg. 35 min. C M— — 965098 


PRO B. 10. The Elevation of the Pole, ard Declination of the Sun being given, to find 
the Suns Altitatle at the Hout of Six. 


Ake the neareſt diſtance from $to the Horizon CL, and apply it to the Line of 
T Sines ſheweth the Alticudeto be 16 deg. and ſo much is bis Depreſſion under the 


Horizon at fix, when he hath South Declination 6 deg, 30 min: in Northern Latichdes, 
uy 


« 
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' Inthe Triangle Z & N, (1.) The Complement of the Latitude Z N 38 deg. 32 min, 
(2.) The Component of the Suns Declination N'S 69 deg. 30 min. to find the Hypo. * 


thenuſe Z $3/therefore 1 ſay 
As the Radiug— —— — ——— — — n—— 
To the Co-ſine of 69deg. 30 min. N.S: — — 954432 
| ſois the Co-ſine of 38 deg, 32 min. 4 N——=— ———— 989324 


To the Co-ſine Z S'the Compl. of the Altitude 74 d. 6 m. —-—— 943766 


Whoſe Compl. is 1 5 deg. 54 min. the Suns Altitude at the hour of ſix, when the De. 
clination is 20deg. 30 min. North, in the Latitude 51 deg. 28 min. Extend the Com: 
palles. from Sine 90 deg. to Sine 20 deg. 30 min. the, ſame extent will reach from the 
Sine of the Latitude 51 deg. 28 min. to the Sine of 15 deg, 54 min. 


PROB. 11. Having the Latitude of theplace, ' and the Declination of the Sun given, * 
find the Suns Azimuth at the hour of ſix. ES 4p 


JD is repreſented by V Z in the Parallel of Altitude of the Sun VSB; pricky 
from C to W, and from thence with the diſtance V $ draw the Arch at Ke and lay 
the Ruler from C juſt touchiog the ſaid Arch, it cuts the Circle in Y ;, the diſtance &y 
meaſured on-the Chords ſheweth the Azimuth to be 13 deg. and ſo-much is the Sun tg 
the Northwards of the Eaſt or Weſt at the bour of ſix. | 

In the Right-Angled Spherical Triangle Z N $S of the general Diagram, we haye 
known- firſt, Z N, the Complement of the Latitnde 38 deg, 32 min. (2) Ns the 


Complement of the Suns Declination 69 deg. 30 min- to find the Azimuth of hour of * 


ſix, repreſented by the Angle NZ S, I ſay, 


As the Radius = ' ———— -10 
to the Sine Compl. of the Latitude 38 deg, 32 min. ZN=——- ——- —979447 
So is the Co-Tangent of N $ 69 deg. 30 ln. ——— —-— —-—957%4 


to the Co-tangent of N ZS the Azimuth from the North 76 deg. 54 m- 936521 


Or extend the Compaſſes from the Radius to the Co-ſine of the Latitude, the ſameex; 
tent will reach from the Tangent of the Declination, to the Tangent of the Azimuth 
13 deg. 6 min. from the Eaſt or Weſt Northerly. | 


PROB. 12, The Latitude of the Place, the Suns Declination and the time from Nom 
being given, to find the Suns Altitude. 


| dork error) 51 deg, 28 min. North, the Suns Declination 23 deg, 31 min. North or 
South, to find the Swns Altitude at any hour. | 
| By the Ortbogr aphich Projeſiion. 

The the Chord of 60 deg. and deſcribe the Arch H T P, draw the Horizontal Line 
HCO, and from O to Pprick off the Chord of the Latitude 51 deg. 28 min. and from 
PandS to T and D, ſet off the Chord of the Swns greateſt Declination, 66 deg, 29 min. 
and draw the Parallels of Declination 5 D and d ys, and P CS the hour of fix; then 
draw T C, which is the Ecliptick Line, and take off the Line of Sices, and prick down 


Is I 
3of deg. 2 
45 > for the 3C from 6 before it, and after it upon the Ecliptick 
- 6oY\ Hours 4 
T3 5 


Then take the neareſt diſtance from 15 deg. to C'S, the bour of Six, or Axis, and 
4 fromSto x5 and 7 ; and likewiſe take the neareſt diſtance from 3o to CS, and 
yitfromS to $and 4; and in like manner do with the reſt, then will the neareſt di- 
ſtance from 4, FJ» 6, 7 8.9, io, I Ty to the Horizontal Line H CO be the Sines of their 
reſpeCttive Altitnde ; 
5; deg. 34 min. 


ſo the Altitude * 
5 Fn the Summer will be<' 9 30 
for the hours 5 '3 I 


- And ſo much is the Sur: Depreſſion under the Horizon at the hours of 8, 7 and 6 in 
: The 
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7 27 2 23 
The Summer Alti- 8 35 : 42F The Winter Alti-g 5 ys &. : 15 
tude for the hours 9/areY45 © 42 tude for the hours 10 ared : 28 
of 10 53 : 45k of 11 I3 : 48 


In F9 + 42 ; 
Example 2. Admit the Latitude were $1 deg, 28 nin. and his Declination 00 d. 00 nz; - 
ad the time from Noon is 2 hours 44 min.or 41 deg. oo min. and the Sr ging uport 
the EquinoQtial. 
In the Stereographick Projection beforegoing, in the Triangle Z & K,-we have gj 


"yen firſt X Z thediſtance from the Zenith to the Equator, equal to the Latitude of 


Place, 51 deg. 28 min. Secondly, AX K the Suns di from the Meridian” 41 deg. to 
find Z K the Complement of the Smns Alitude. 


The Operation by the Log arithms. 
ks the Radius 90 deg _ _ i — 0 


is to the Co-ſine of the Swns diſtance from the Merid. 41 deg, 0 min, & K——— 987778 
$ is the Co-ſine of the diſtance from the Equat. to the Zen. 51d. 28 m. A Z—979447 
-to the Co-fine of Z K 61 deg, 58 min  — — — 967225 

Whoſe Complement togo deg. is the Altitude 28 deg. 2 min. which was required. 

Example. Let it be required to find the Suns Altitnde at 10 a Clock and 2 min. before 
Noon, when the Sun is in t deg. 18 min. of Gemins the Declination being 20 deg, 30 m- 
northerly in the Latitade 51 deg, 28 min. north. 

In the Scheme of the Stereographick ProjeQ. foregoing in the Traage® Z ©,we 
have known, (t.) Z N the Complement of the Latitnde 38 deg. 32 min. (2.) N ©, the 

Complement of the Suns Delination 69 deg, 30 min. (3.) the comprehended Angle Z N 
©, the diſtance of the Sw» from the Meridian 29 deg. 30 min. to find Z ©, and hereby 
the Suns Altitude 92 ©, I fay, | 


As the Radius go er es eo a AS 
is to the Co-Tangent of the Latitude 51 deg; 28 min; N Z———---———99Cc112 
Sos the Co-ſine of the Angle from the- Meridian 29 deg 30 min- Z N © ——993962 
to the Tangent of the fourth Ark 34 deg, 43 min;— - — 984074 


From the Complement of the Sans Declination 69 deg. 30 min. ſubſtraCt 34 deg: 43 
win. there remains 34 deg, 47 min, the fifth Ark. 


Co. Arub, 

As the Co-ſine of the fourth Ark 34 deg. 43 mit. ————- — 
is to the Co-ſine of the Latitude 38 deg. 32 min. Z Nom ———————939334 
$0 the Co-ſine of the fifth Ark 34 deg 47 min. —— ——99gl45l 


to the C6-ſine of Z © 38 deg. 36 Nin. on nn mmm nn #9929 
W hoſe 


- "—— 


GET c - 


Whoſe Complement to 90 deg. is 51 deg. 24 mio. the Szxs Alticude aboye the Horizon 
being in 1 deg. 18 min. of Gemens in Latitude of 51 deg. 28 min. north, 
Suppoſe the Sun in 1 deg. 13 min. of Sagittarius, having South-Declination 20 & 
30 min. and the h. 1 59 min. 52a'', Afternoon. PB. 
ln the Scheme of the Stereographick ProjeCtion before-going, in the Oblique-An led 
Triangle Z N ©, 1. NZ the Complement of the Latitude 38 deg. 32 min. 2. © 
110 deg. 30 min. the diſtance from the North-Pole, 3. The AngleZ N © 29 deg, 5$ 
min. to find the Z © the Complement of the Suns Alritude to 90 deg, 


The Operation. As the Radius 90 
is to the Tangent of NZ, 38 deg. 32 min, -— — ——— gg 
So is the Co-ſine of the Angle, Z N ©, 29 deg. 58 min, — ——-———g gg 
to the Tangent of 34 deg. 36 min. the fourth Ark, —— —---——.—g3385 
From the Ark N © 11odeg. 30 min. fubtraft the fourth Ark 34 deg. 36 min. and 
there remains 75 deg. 54 min. the fifth Ark. 


_— ed | ' | 


| . Cs Argh, 
is to the Co-Sine of ZN 36 deg. 32 min. — — 99, 
So is the Co-Sine of the fifth Ark q © 75 deg. 54 Min. — ——— 938670" 


to the Co-Sine of Z © 76 deg. 37 min. 
Now the Complement of Z ©, is 13 deg. 23 min. which is the Suns Altitude required, 


ee ES 


PROB. 13. The Suns Altitude, the time from Noon, and the Declination being givm; ts + 


find bis | Azimuth, | 


pot. - Iothe Oblique ſpherical Triavgle Z N ©, we have known. 1. Z © the Complement 
of - the Suns 238 deg. 48 min. 2, The Angle ZN © 29 deg. 58 min. the Saw di- 
> wad ſtznce from the Meridian. 3 The Complement of the Sus Declination N © 69. 30. 


Operates... | Co. ith, 

As the Co-ſine of the Altitude 38 deg. 48 min. Z ©————— 020301 

is to the ſine of the Angle from the Merid. 29 deg. 58 min. Z N 5—— =o 

So is the Co-ſine of the Declination 69 deg. 3o min. N © — 997159 

to the Sine of the Sw»: Azimuth N Z © 13 deg. 42 min. — —— —— 99731; 

The Azzmnth from the North. Example 2. 
Now admit the Altitude were 13 deg. 23 min. the time 1 hour 59 min. 52 ſec; after 
' noon, and his Declination ſouth 20 deg. 30 min. 

In the general Diagram of the Stereograpbick, Projettion you have in the Oblique-Angled 
ſpberical Triangle Z N ©, 1 Z © the Complement of the Suns Altitude 76 deg. 37 min, 


2, The Apple ZN © 29 deg. 58 min. his diſtance in time from the Meridian. 3. N © 
110 deg. 3Þ min. the diſtance of the Sw» from the north Pole. 
To find the Angle N Z © the Suns Azimuth from the North. 
The Operation, Co-Arith, 
As the Co-Sine of the Altitnde Z © 76 deg. 37 min.— nent OOT 1.96 
is totbe Sine of the Angle from the Merid. ZN © 29deg. 58 min. _——-—— 969853 
$5 is the Co-Sine of the Polar diſtance N © 110 deg. 30 min... 997159 
to the Sine of the Suns Azimuth N Z © 151 deg. 16 min, —-- x96$208 
PRO B. 14. The Latitude of the place, the Suns Declination and bis Altitude being gi 
, to Fl pro flow Aztmut h, ww: 


"Example. 1. YN the Latitude 51 deg. 28 min. N, the Suns Declinatioh being 20 degs 

30 min. N. and his Altitude 51 deg. 12 min. to find the Suns Azimuth. 

In the former Diagram, in the Oblique-angled Triangle Z © N, there are given the 

three Sides, ZN 38 deg. 32 min. the Complement of the Latitude, N © 69 deg. 30 

-min, the Complement of the Declination, and Z © 38 deg. 48 min. the Complement of 
the Altitude, -to find the Angle N Z © the Suns Azimuth from the North. 
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, The Operation by the Logarithms, : 
| G N 3% deg, 32 min. Co-Arith, Singw————— 0.205 

The containing Sides p © 38 deg. Xt: min. rs - OLCEICIPe 
The oppoſite ſide N © 69 deg. 30 min. half Sum, 73.9. 25 m. Log. Sine——9.g8155 
The Sum of the 3 ſides 146 d. 50 m. Remain. or Dit. 3d. 55 m. Log, Sine—8.83445 


The half Sum 73 d.-25 m. Sum of the 4 Logariths —— -——19.22454 
The Diff. of the oppolitec C. 65d. 5om. - half Sum 9.61227 
ide from the half Sum, 65d. '50m. which doubled _. — 
called the Remainder, ——  _— | ; 
3 deg. 55 min, is 131 deg. 40 min. the Suns Azimuth from the North. 


Whoſe Complement to 180 d. 48 m. is the Azimuth from the South. 


Example. 2. In the Latitude 51 d. 28 m. North, the Suns Declination being 20 d. 
30m. South, and his Altitude 13 d. 23 m. to find the Suns Azimuth. 
In the former Diagram, in the Oblique Triangle Z © N' (where the Declination is 


Foutherly). there 1s given the three ſides, N Z 38 deg; 32 in. the Complement of the 
- Latitude; Z © 76 deg. 37 min. the Complement of the Altitude, and N. ©. 110 deg. go 


gin. rhe Swns diſtance frem the north Pole, to find the Angle N Z ©, the Suzs Azimuth 


from the north. Sets HY WTR Fu. * | 
| T he Oper ation by the Log arithms. 

- - 6:4... 34 N 38 deg, 32- min. Co-Arith. Sint ——— ——— 0:20553 
Thecontaining Sides 37 © ,76 deg. 37 min. Co-Arith, Sine— —— O,Ox _ 


The oppoſite ſideN © 110d. 30 m. half ſum t:2d. 49 m. Log. Sine——9.,96461 
The fur of the 3 ſides 225d. 39 m. Remain. 2 deg. 19 m. Log, Sine——$.60662 


The half ſum; 112d; 49 m. Sum of the 4 Logarith. 18.78872 


The Remaind. oppoſite de? The balf ſum, which is Sc. 75 d. 39 m. 9.39436 
.” beiog ſubtracted from ce which doubled 75d. 39 0. — 
half ſum 2d. 19 m. is the Suns Azimuth 1 51 d. 13 m. from the North. 


- Whoſe Complement (to 180 d.) 28 d. 42 m. is the Azimuth frbm the South. 


- By the Suns Azimuth and the Magnetical Azimuth, you may find the Variation of the 


Compals. 
7 cork Admit the Magnetical Azimuth inthe Afternooh is —£.59 d.3z3 m. Weſt; 
- And the Suns Atimuth is —=— — ———nnmaemmn_—__ $.48d.18 m. Well. 


The difference is the Variation- — -_ 11d. 15 m. 


And the Magnetical Azimuth being nearer to the North than the true Azimuth by 11 
deg. 15 min- (which is one Point of the Compaſs) ſhews the Variation to be'one 


Weſterly. 
And ſuppoſe the Courſe by the Compaſs be Eaſt, the true Courſe is Eaſt by North. 
Mr. Borough: obſerved in the ) The Magnetical Rumb - 90d, oo m: 
Year 1580, the Variation\ SubtraQt the Variation Weſterly —————11d. 15 m: 
119. 15m.Eaſterly inLime- me 
Houſe-Frlds near Londen. ) there remalns the true RumbN E 73d. 45m. 


Mr. Gunter in the Year 1622/in the ſaine place fotind the Variation 6 deg, 15 min. Eaſt. 
Examp. 2. Suppoſe the Magnetical Azimuth be——— —<- —-$.37d.oz m. Weſt, 
And the Suns Azimuth be=———— — ————5.48d. 18m. Weſt; 
Subtradt the leſſer out of the greater, the differepce=——-—-——11 G15 m 


And in regard the Magnetical Azimuth is farther from the North than the true Azi- 
muth by 11 deg. 15 min. therefore the Yariation is Eaſterly one Point, and conſequently. 
all the Points ſtand 11 deg, 15 min, or one Point tothe right hand of their true Places 3 


- andtherefore, to make good a North Cour o you mul} ſail by your Compals N by-W.z, 


and an Eaſt Courſe, ſail E by N, and a South Courſe, {ail S by E.;_ ad to make good'a 
Weſt Courſe, ſail W by $; and ſo it is to be underſtood of all other Courſes, |... | 
The Year 1666 at Briftel, ii Rewnam Meadows, Mr. Philip Stainard, my ſelf, and ſome. 


other Friends, Maſters of Ships, took with us a Quadrant. (deſcribed in lie fifteenth, 


Chapter of the Second Book) of 20 Inches Semidiameter, and ove Necdle, and one Azie, 
mbth Compaſs, (deſcribed in the firſt of the Fifth Book) the Needle about nine Inchey 


long, and In the Afternoon we'made theſe Obſervations following. 
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Problems. Book VI 

n PROS PR the gg bn 
ſhadow of a Gnomon ſet Perpendiculyy 

| x Bom by the Scale ; alſo by Trigenonery,. 


"FE: ; 
W ekeribe inte BCot bh 


-" Aftronomical 


to, in the Centre Ocrols it with two Diametery 
at right Angles ; then turn the Board, until the 
ſhadow be upon one of the Diameters,and ar the 
end of the ſhadow make a Mark, as here at E; 
lay dowh alſo the length of the Gnomon from 
the Centre on the other Diameter. from-Q (of, 
draw a right Line from EtoF, as EF Hy then 
with the Chord of 6o deg. ſweep the Arch G H upon Exas a Centre apply the diſtance 
G H on the Arch to your Line of Chords, and that will give you the Altitude of the 
Sun required, 'which in this Example is $3 deg. 


23 20[103 001101 23] 1 37 


operation. As the parts of the ſhadow 28 blngeone — 
are to the parts of the Gnomon 379o—_—_—— — 
So is the Radiug _—_—— ho * I 000000 


to the Tangent of $2 deg, 53 min. ——— -101 
So the Pin or Gnomon Op 


being 37 equal parts, and the 
ſhadow of 


the upper edg of theSun orAngle 


HE G; from which, taking 
Semi-diamerer of the San 46 
min. there remains 50 deg, 2 
min. the Altitude of the Centre 
of the Sun. After this manger, 
if you obſerve the greateſt Me- 
ridian-Altitade of the Sun the 
x1th of June, and 10th of De- 
cember, you ſhall by the dilfe. 
rence of them find the diſtance 
of the Tropicks ; the 


Fane 11, 1676 614. 59:30! 


| I4 : '56 : 30 

_ Thediff 47 : 03: 00 
Which j 23 : 31:30 
Leaves 38 : 28: 0 
Whoſe - 41 4-330. 
PROB. Declination, and the Suns Altitude, 
He the Log of the Suns Altitude,and 

| 'T - 3) rake ns | ( hy” anger the Sn from the Eleva- 
ted Pole) and the Complement of your Latitnde together, and from half the ſum there- 
of | mplement of rhe Altitude, and note the difference. Thus in our La- 

51 deg. 28 min. the Declination of the San, being 20 deg,'30 min north- 

titnde 51 de : from the Meridian, as follows. 


of the Sur 


—_ - —_—— ___c a 
i219 


great» | 
, or the Latitude of the Place. 


Horizontal with a Gnomon Perpendicular thive. - 
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The diſt. from the Pole _ .. -.. _ 69:39 '.to Sing of the Polar diſtance — 997159 
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, north Fl 28, Compl.38 : 32 - ſais the Sine Compl. of Lat-- 979447 
The ſum of all three 146: 50 to a fourth Sine——————.-—=976606 

The half ſum ——---——73 :-25As the 4 ſine is{to the ſine of half ſumpo81 55 

The difference — —34: 37 fois the (ine of the dif.——975441 

| | 1883596 

To a ſeventh Sine, to which add the Radius —— ——— : 555590 


— 


Which is the Sine Compl. of 15 d. om. 
- Which doubled is 30d. 0 m. or 2 hours from noon; 
O B. 17. Having the Azimuth of the Sun, the Altitude of the Dechinatim to bn 
Ph t | $ the bour of the Day. to fu 
He Declination 20 deg. 30 min. north, the Altitude 51 deg. 12 min, the Azimuth 
from the north 131 deg. 42 min, to find the hour from Noon. 

Oprarion. As the Co-ſine of the Declination 69 deg; 30 min, — 997159 
is tothe Sine of the Azintuth 131 deg, 42 min. — —— gg; 

So is the Co-ſige of the Altitude 38 deg. 48 min.——-.——. —— 979699 

to the Sine of the hour 29 deg, 58 min— ———————:955010 

Which is 1 hour 59 min. 52 ſeconds —— — ——-——ggggct 


ROB. 18. Howto find the Right Aſcenſion, and the Declination of 4 Star, baving th 

p = Fat Latitude thereaf.. . F 
e Mouth of Sirius, whoſe Longitude (+ tov 32 min, 69 ſeconds, Latitude 39 

| | deg. 30 min. ſouth, to find the Right Aſcenſion and Declination. ; 
"To Projett the Sphere Stereographically, draw the Meridian with a Chord of 60 deg; 
jo may mark the Horizon H O, and Vertical Z N ; then ſet the Laticade 51 deg, 2 

from O toN, from H to S, and from N to Q, and frqamZ to X; anddraw the 
vinotial Line Z CQ, then take the diſtance of the, Pole of the Ecliptick, from'the 
of the World 23 deg, 31 min. and prick it from N P, from Z to Cpricers, from $ 
t® A, and from Q to Caxcer ;, then draw the Ecli Line ys, C, Cancer,on which you 
wuſt put the Longitude or diſtance of the Star, from the next Equinoftial Point, as in 
this Ex z the Star in the Mouth of the great Dog or Jirixe, his Longitude js 9 deg. 
3 min. of Cancer, and his Latitude is 39 deg. 30 min ſouth, take g deg. 32 min. out of 
wdeg. the remain is 80 deg. 28 min. the diſtance of the Star from the next EquinoQial 
Rr prick that from Cto K on the Ecliptick, and dray the Circle of j 
FK S, then prick the Latitude 39 deg, 30 min. from Cpricors to D, and from Cancer to 
From the Chords ; then take the ſame from the balf Tangents, and prick it from C 
t» M, and draw the Circle of Latitude of the Star Parallel co the Ecliptick, as DM F, 
ad where this Parallel cucs the Circle of Longitude, as at Sexrile, that is the place of 
the Star 3 then draw the Meridian Circle fromthe north Pole through Sexrile to the ſouth 
Pole, and it cuts the Equinoftial in R3 meaſure C R on the Line of balf Tangents,aud it 
gs B2 d. 31 m. the Complement to 180 d. is 97 d- 39 1M: the Right Aſcenſion deſired. 


Now to find the Declination þ. 

of the Star; lay « Ruler over 

N P and the Ecliptick at K, and 
it will cut the Arch in L, rake 

2 Chord of 50 deg. and prick 

ir from L to p, lay a Ruler over 

p andP,andit will cut the Eclip- 

tick-in Mars ; lay the Ruler 

over Mars, and Sextile, and it 

cuts the Limb ine ; meaſure Q 

D + on the Line of Chords, and 

4 it is 16 deg, 14 min. the Stars 


'Declinationrequired. 
| Operation. Take 9 deg; 32 m, 
5 the Longitude of the Star, our 
of 50 deg. there remains $0 d: 


S. 28 m. bis diſtafice from the next 

EquinoQial Point ; which being 

known, the firſt Operation is; 
' as 


5 
. % 
. 
7 
. X 
. 
u 
- 


—— _* 


-A 


ba: 


is to the Sine of the Stars Longit. from the next Equinbe tal Point 8o d. 28 M.-999356 
Sois theT0-Tangent of the Stars Latitude 39 deg. 30 min————-——-1 008389 
— 


ro the Tangent of tbe fourth Ark 50 deg. 6 min—-——. -.—— 1007785 

Gompare this fourth Ark with the diltance betwixt the Poles: of the Ecliptick, and the 
Poles of the World 23 Teg- 3i min. if the Longitude and Latitude of the Star be alike 
as in the north Signs, © Ir S ©, 'N,, and the Latizude on the north fide the Eclip- 
tick ;or if the” Longitude be among the Southern Signs, as = M4 v8 = X, and the Lz- 
ticude ſouthward ; then ſhall the difference between the fourth Ark: found, and the Gi. 
ſtance of the Poles be your fifth Ark. But if the Longitude and Latitude ſhall be ugji 
as it is in this Example 3 the Longitude in a northern Sign, and the Latitude ſonth; or 
the Longitude in a ſouthern Sign, and the Latitude north , then add this fourth Ark 
fovnd, to the diſtance of both Poles 23 d. 3t m: the ſum of both ſhall be the fifth Ark, 

Then ſay, as the Sign of the fourth Ark 50 deg, 6 min.—— —94; 


is to the Sine of the fifth Ark 73 deg. 37 min. ——— ————— 

$0 is the Tang. of the Stars Long. from the next Equin. Point 80 d. 28 m.—— 2077484 

to the Tang, of the Stars Right aſcen. from the next Eq. Point $2 d. 21 m.— 2075684, 

Which ſubtract from 180 leaves 97 d. 39 m. the Right af. of Sirins required—10811g5 
To find the Declination, 


ASRading —— PE IARY > arg TSS FHP OA ar, —— 


As the Co-ſine of the fourth Ark 59 deg. 6 min, ——— —— —g80716 . 


is to the Co-ſine of the fifch Ark 73 deg. 37 min.——— 945034 
So is the Sine of the Stars Latitude 39 deg. 30 —— 


I 9258 


to the Sine of the Stars Decl. required 16 deg. 14 min. ——————— 44669 


FTYT 7 


PROB. 19. The Latitude of the place, the Meridian Altitude of an unknown Star, and the difarce 
thereof” om 4 known St ar being given, to find the unknown Stars Right Aſcenſion and Dechnaias, 
, by the unknown Stars Meridian Altitude, you may fiud his Declinarion, by the 
F following Dire&tions. If the Star Culminate upon the South part of the Meridiania 
- North Latitude,” or upon the North patt of the Meridian in South Laticude, ſubtraftthe 
Complement of the Latitnde of the place, from the Stars Meridian Altitude, the Remainder: 
is the Stars Declination, Northerly in North Latitude, and Southerly in Souch ; but ifthe 
Complement of the Latitude exceed the Meridian Altitude, ' ſubtract the Meridian Alti- 
tude from the Complement of the Latitude, the Remainder is the Stars Declination, Sou- 
therly in North Latitude, and Northerly in South : But if the Star Culminate uponthe 
North Part of the Meridian in North Latitude, or upon the South part of the Meridian 
in South Latitude, above the Elevated Pole, then ſubtraQt the Meridian Altitude from 180 
deg. and from the Remainer ſubtraft the Complement of the Latitude, the laſt Remainer 
js Declination, Northerly in North Latitude, and Soutberly in Soutb ; bur if the Star 
Cvulrhinate under the Elevated Pole ; tothe Meridian Alticude add the Complement of the 
Latitude, the ſom is the Declination, Northerly in N. Latitude, and Soutberly in $. 
Exam.15$77. Noble TycboBrabe found the Declination of the northern Star in the 
of Pegaſus to be 22 deg. 26 min, Northerly, and irs diſtance from the Eagles _— &f. 
31 ws. whereby the right Aſcenſion may be found, as follows : In the Oblique Trian- 
leFOL in the following,Scheme, there is given the theee ſides FL the Complement of the 
Declination of the Eagles heart 82 ag. 08 min. FO the Complement of the Declination 
of Pegaſus an 67s Ag. 34 min. and LO thediſtance between them 45 deg. 31 mis. to 
b| 


find the Angle L difference of the Right Aſcenſion of the two Stars. 

_ g_ by the p—_ 

| FL$2d.08 m. ine Co-Arith. 0.00411 

The containing ſides ; F O67 34 Sine Co-Arith. 0.03418 

The oppolite ſide LO4s 31 half Sum 97. 36 Sine Log, ——- ——g.59618 

w— —— Remain. 52. 05 Sine Log, — 9.89702 

'Sum of the three ſides 195 13 Frm — 

— — Sum 19. 93148 

The half ſum 97 36 Ker uſe 44 

———— Sine Compl. 22 d. 28 m. Half Sum 9.96574 

The Remainer 52 'og Doubled '22 28 —— 
Gives theApgle LFO 44 '56 _ 
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"Which is the difference of the PÞ 


ſcenſion of the two Stars, | =” F 
I added to the Right Aſcenſi- | D> 

| che Eagles heart 292 deg. 3 ; 
"in the ſum 33/7 Jeg-31 min. 
Right Aſcenſion of the 


4 in Peg«ſus breaſt, which 
tequired. 


offi Parallax of Altitude of the 
"Sun, Moon, or Stars. 
THE true Altitude of the 
"> Sun,Moop, or Stars,ought 
.obſerved in the Center of 
th, (if poſlible) whereto 
'ables are conformed ; but (a, 


m lower to us than indeed S > 
; bez and therefore to re- K 

the the true place of the 
$6, Moon, or Stars, you muſt draw a Right-Line fromthe Centre of the Earth, through 
theCentre of the Sun, Moon, or Star; but the apparent place is determined by a Lins 
iawn from the Eye through the Centre of the Star. 


A Figure or Schema ſhewing what the Pavallax, or diverſuy of Afpedt it. 


@| al pling M__ TH congidl Gedd [> 


C 
In this Figure Cdenotes the Centre of the Earth. 


dtothin 

te raſt diſtance v ch is between them. 
The End of the Sixth Book, 
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The Art of Dialling. 
Book. VII. 


The Fundamental Diagram of the Dialling-Scale. 


I refer you. I ſhall only enumerate. the Lines on the ' Scale. There are fix 
| Lines on this Inſtrument. 7, A Line of Chords. 2. The Gnomon Line, or 
Line of Latitudes. 3. A Line of ſix Hours, for drawing the Hour-lines in any Dial, 
divided into every 10 Minutes, 4. A Line of the Inclination of Meridians. 5, and 6. 
Two Lines for the inlarging the Hour-lines : The greater is marked with +-; the leſſer 
is marked with ——, called the greater and leſſer Pole for diſtinRion-ſake, and theſe 
Lines are divided into every 10 Minutes- 


T7 Diagram of the Gnomical Scale I have deſcribed, Book 2. Chap. 4 to which 


R Eder, read this ; for 1 dare this defend, 

Thy poſting Life on Dials doth depend. 
Conſider thou, how quick the Hours gone ; X 
Alive to Day, to Morrow Life is done. 
Then uſe thy Time, and always bear in Mind, 
Time's Forchead hairy is, bur bald behind. 
Here's that which will decline to thee, and ſhow 
How quick Time runs, how faſt thy Life doth go. 
Tet be ingenious, learn the Praftich Pare, 
And ſo attain to Prattice of this Art : 
WWhereby you ſhall be able for to trace 
Out ſuch 4 Path, where Sol ſhall run bu Race ; 
And make the greater Coſumus to appear, 
According to each Seaſon of the Tear. 


| Of the kinds of Dials: 


" A Lthovgh Gnomoniques pertain to Aſtronomy, yet I think it not amiſs for the eaſe of 
the Reader to place theſe in a diſtin&t Book by themſelves. : 

Sun-Dials may be reduced to two ſorts. "Some ſhew the Hour by the Altitude of the 
Sun, as Quadrants, Rings, Cylinders; and for the making thereof, you muſt know the 
"= eageg for any hour and quarter for eyery Day, or at leaſt every Tenth Day of 
the Year. SAW: . 

The other ſort ſhew the bour by the ſhadow of a Gromon or Stile-Parallel to the Axis 
of the World, and of thoſe I treat chiefly in this Book:- ” Theſe be all Projeftions of the 
Sphere, upon a Plane which lies Parallel to ſome Horizon on the Earth ; and if upon 
ſuch a Plane the Meridians be projefted, they ſhall ſuffice to ſhew the hour, without 
projeCting the other Circles, as the Ecliptick, the tor with his Parallels of Declina- 
tion, the Horizon with his Almicanters and Azimuths,. whichare ſometimes drawn up- 
on Dials more for Ornament than Neceſlity. ; 


- 7” 
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Theorems premiſed. 


F OR the better underſtanding the Art of Dialling theſe Theorenis ſhould be kiiown. 

| 1, That every Plane whereupon any Dial is drawn, is part of the Plane of a great 
Circle of the Sphere, which Circle is a Horizon to ſome Countrey or other; That the 
Center of the Dial, repreſenteth the Center of the Earth, and the Gnomon which caſteth' 
the Shade, repreſenreth the Axis, and ought to point direRly to the two Poles. 

. 2. That theſe Dial-Planes are not preciſely in the very Planes of great Circles 3 for 
then they would have their Centets in the Center of the Eartb, from which they are te- 
moved almoſt 4000 Miles; and yet we may ſay they lie inthe Planes of thoſe Circles; 
becauſe the Semidiameter of the Earth beareth ſo ſmall proportion to the Suns —_ 
therefrom, that the whole Earth may be taken for ons Point or Center, without any 
. ſenſible Error. 3: That 
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3. That as all great Circles of rhe Sphere, ſo every Dial-Plane hath his Axis, which 
is a ſtraight Line paſling th 
it \ andiothe Axis are the two Poles cf 'the Plane, whereof that aboye our Horizon is 
called the Pole Zenith, and the other the Pole Nadir of the Dial. 

4. That every Plane hath two Faces or Sides : And look what reſpect or ſituation the 
the North Pole of the World hath to the one fide, rhe ſame bath the South Pole to the 
other 3 and theſe two ſides will receive all the Hours of the longeſt Day : So that Whar 
one Side wanteth, the other Side ſhall have; and the one is deſcribed in all things as 
the other. 


5. Thatas Horizons, ſo Dial-Planes are with reſpe& to the Zquator divided into ir, , 


Parallel, ſecondly, Right ; thirdly, Oblique Planes. 


61 A Parallel or Polar-Plane maketh no Angles with the AXquator, but is either one and | 


the ſame Plane with jr, or equidiſtant to it : that is, the Gnomon ſtands bolt upright on 
'Fh&Pl2ne at Right Angles, asthe Axis of the World upon the Plane of the Xquator ; be. 
canfe the Axis and Poles of the Dial are here all one withthe Axis and Poles of the Worlg 
and the Hour-lines here meer all at the Center, making equal Angles, and dividing the 
Diat Circle into 24 equal parts, as the Meridians do the Xquator. 

7. A Right Horizon or Dial-Plane cutteth the Zquator at Right Angles, and fo paſſzth 
through the Poles of the World, whoſe Gnomon is parallel to the Plane thereof, and 
the Hour-lines parallel one to another ; becauſe infinitely extended will never ap 
each other : Yet have thoſe Dials a Center, though not from the meeting of the Hoyr- 
lines, but that through which the Axis of the Dial-Circle paſſetb,” cutting the Plane ar 
Right Angles. 

8. An Oblique Horizon or Dial Plane cutteth the Zquator. at Oblique Angles ; and 
hath for irs Gnomon the ſide of a Triangle, whoſe Angles vary according to the moreor 
leſs Obliquity of the ſaid Horizon : and the Gnomon ſhall always make an Angle with 
the Plane, of ſo many Degrees as the Axis of the World maketh with the Plane, or as 
cither of the Poles of the World is elevated above the Plane. 

g. Every Oblique Horizon is divided by the Meridians or Hour-circles of the Spherg 
into 24 unequal parts ; which parts are always leſſer,as they are nearer to the Meridian of 
that Horizon or Plane z and greater, as they are farther off : and on both ſides of the Me. 
ridian of the Plane, the Hour-circles which are equally diſtant in time, and alſo equally 
in ſpace. Whence it is, that the diviſions of one Quadrant of your Dial-Plane being 
known, the diviſions of the whole Circle are likewiſe known. 
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h-the Center of the Plafie, and makiog Right Angles with - 
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ch _Þ © 10 The Hour-lines in P Oblique-Dial, are the Seftions of 'the Planes'of the Hour- 
th of the Sphere, with the Dial-Plane : And becauſe the Planes of. great Circles do 


cut one another In halves by Diameters, which are ſtraight Lines paſſing through 
Center ; therefore Lines drawn from the Center of the Dial; to the Inter: 


wdthe Hour-lines of the Dial. 


' Thewem 1.) hath hisproper Meridian, which is the Meridian paſſing through the Pvles of 
Plane, and making Right Angles with the Plane. 1f the Poles of 'the Dial Plane lie 
Meridian of the Place, then is the Meridian of the Plane all one with the 
jan of the Place, and the Gnomon or Style ſhall ſtand ereed vupon+ the 


line, or Line of 12 4 Clock, as in all direct Dials. But if the Plane decline; then 


b 


Plane) vary from the Line which is the Meridian of the Place; and this Varia- 
top ſhall be Eaſt, if the Declination of the Plane be Weſt : And contrarily, becauſe 
the Viſual lines, by which che Sphere is projetted on Dial Planes, do, like the Beams in 


,7 © Re” 


at pleaſure) called the Nodus, and fo do all ſhadow themſclves on the Dia 
beyond the Nodus, the contrary way. | Hig 42 
12. Dials are moſt aptly denomivated from that part of the Sphere where their Poles 
ke, though ſome Authors have choſen to denominate them from the Circles in which 
Faves lie > as the Dial- Plane which lieth in the EquinoCltial, (or parallel to it) is called 
waby an EquinoQial Plane z but I concur wigh thoſe who would rather call it a Polar 
uſe the Poles thertof are in the Poles of the World. 


To make a Polar, c called an Equinetial Dial, and bow to place its > 
Plene of the Polar Dial lieth in the EquinoQtial, where the 12 Meridians of 
Hour-circles divide both the EquinoQtial and this Plane into 24 Hours or equal 
farts 3 the Gnomon ſtands upon the Center at Right-Angles with the Plane. 
firſt, draw the Horizontal Line A B, and croſs the ſame at Right Angles with the 


lax C D : Now on the Center at C, with the Chord of 60 Degrees, deſcribe the Cir- 
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of the Hour-circles with the great Circle of the Plane, ſhall'be thoſe Seltions; 
"11, Every Dial-Plane being an Horizon to ſome place in the Earth (as was faid; 


| the Subſtyle Line, or Line which the Gnomon ſtandeth upon (which is the Meridian 


aByrning-glaſs, interſe& or croſs one another in a certain Point of the Gnomon (to be - 


&ABDS, and about it make the SquareE F HI; then take out of the Line of Hours 
we hour, and lay it from each Corner, as E, F, H, I, both ways :' Alſodo the like ; 
ith two Hours, and from the Center at C draw Lines to thoſe Hour-points : Se ſhall 


bh | Ki*3 


6 4 $ y a FE 
. Q > a7 = d, - %..3 - . p Fo" FR 
a; I / by 20 I. 
wh. 4% * SPY ' , ©, "x »- T T3 R _ 
*% > 4 DJ 4 if Ys. 5 
- : AT - 


VI7AP » 
= my - 


- %* 4 
4, mw 
© AR PI ISS 
—— Ch $c1. IN C 
$0. 07 


= ...90  _* _ The Artof 'Dialing. Book Vit} Bi 
E -  —Jou tare the Hour-linws io the Zquinodtial Dial, CD being the Meridian or 17 acigy Nl wk 
"Sy ine, and AB the;Eaſtand Welt Line, being for 6 in the Morning at B, and 6 in ; 
4 fi at. A, and ſd number the reſt of the Hours in order : You need draw no more | 

hours than from & in the Morning unto 8 at Night, for this Latitude of Briſtol, being 


-30 min. | SI 
”= « y/ wy ron you muſt bave a ſtraight Pin or Wire ſet upright in the 


ter; of: ſuch length as you ſee convenient z but if. you will have itof ſuch a le 
ſhow the ns, you may find it by the following direQtion. * "8th, #to 
7's find the lengeh of the Stile, and Semidiameters of the Parallels of Declination by Trigonemayy 
If it were required to proportion the Stile to the Plane, ſuppoſe the Semidiam 
or noe” » "pay were but 6 Inches, and the calel ſhould be of 5 dey 
" Asthe Tangent of 45 deg. ——- — _ 
©” Is tothe Tangent of the parallel of Dedlination 5 deg.— 
' $0 is the Semidiameter of the Plane 6 Inches C 5 ———— 
To the length of the Stile 52 party——— 
Which ſhews that the length of the Stile muſt be 7: parts of an Inch. | 
By the length of the Stile, to find the Semidiameter of the Parallel of Declination 
a meth of the Stile above the Plane to be x Inch, and you were to find the © 


of the Tropick, whoſe Declination is known to be 23 d. 30 m. the 
for this or any other Parallel of Declination, —_ 


" As the Tangent of 45 deg. Ge ——— 
_ © bs tothelengrh of the Stile 1 Inch —— — — 
*Sois the Co-tangene of Declination 23 deg. 39 min.——- 
.j: Tothe Semidiameter of this Parallel 2 Inches +4; . 0.36170 
Which ſhews the Semidiameter of the Tropick to be 2 Inches 5-5. So if the Declith- 
tion be'20 deg. the Semidiamerer will be 2 Inches .?7 ; if 15 deg. then 3:7! ; if 
Fees deg. then 11:4 3 and ſoof any other height of the Stile. "5 
Fi 


ſhew the hour of the Day in all Latirudes, if it be fitted as in the 

z thatis, if two ſmall Pins be faſtned in the Hour-lines of Six on hath - 
, till the . 

adfaor GOP; 


egrees. + | 
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og elder kde thereof,  - 


g 
. 
. 


To make the direl# FEquin 


+ 


| iculdr CD, which is 
ive. LetCD 


- Aetermin'd LJ 
oy Points. "ih - 
jebeight of dg Center'C, in | 
draw w Paralicl-Lines ! tothe 12-acl np 


*\ 37235 »* 


I's go” 


&Þ5 


= 
© 


v 


To find the Height of the Stile of the Hour -tift ance: po ttag wh 
Uppoſe the "length of the Horizontal Line ABorFE be 
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How to maks the E aft or Weſt eAquineitial Dial, Lat. 51 - ER 
Ack, for the Eaſt Planedraw the Horizontal Line A CB, and on the Center 
of prick off the Chord 
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hour diſtances, are found by the Logarithms, as in W. 
37 Inches :7: ; the 
7% and G1 1 Incl, G 


Plane, were” 
odicular beight of the Stile is 1 Inch, the diſtance G m is 1 inch 
rity and G1 7:7.of an loch. 

+08 4 Of the kinds of Oblique- Dials. 
YN rt = hte Dia i, and why it hath beef! ſo called, hath already been 


#2 They b « XY w Rein or tote Horizon: 
| 1.1.4 IE: ing) may be Clncline 
; Dire Dial have their Poles in the Meridian or Prime Vertical. Decliners have theic 
b- TE Di Ro the arkna, Ob- 
| X ples with Incliners and Decliners make 

CT ae ous 
= both or and are the moſt di to wy 
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ok ' VIE _ The Art of Dialling. WS: 
FTwe Declination gf a Plane is the Azimuthal diſtance of. irs Poles from the Meridian 
"the place, Eaſtward or Weſtward. »* 5s 
j © Reclination or [nclipation of a Plane is the Angle made by the Axis of the Plahe, 


« 


®, 


the Axis of the Horizon: | 3 
he How to make the Vertical Dial, commonly called the Horizontal Dial, / a 


FN Raw firſt the Horizontal-line A B, which is the Hour-line.of &; then take the La- 
titnde of 51. deg. 30 min. from the Gnomon-line, and lay it down both ways 
the Center Cto A and By then take the whole Line-of--6-hours, fixing one Leg 
Compaiſes at A, deſcribe a little Arch towards D; do the like from the Paing 
croſſing the former Arch at D; ſo draw the Line A D and B D/'* Now upon theſe 
"Lines you muſt place the 6 hours on the Scale from D unto A; and alſo from D unto 
B, that is the hours of 1, 2, 3, 4, 5, from whence drawing Lines from the Center C; 
yoo ſhall bave. the hours as you ſee numbred from 4 in the Morniog until 8 in the After- 
noon, which ſuffice for this Latitude. WY” 3 | 7 
For the Stiles height; with a Chord of 6a deg. deſcribe the Arch K E, and lay the 
Chord of the Larirpde 51 deg} 4 from K to E, then from the Center C dray the Line 
CE, which is the Stile for this Dial. 


To find the Hour-diſt ances by the Logarithms. 
Example for 1 hour from 12. $Y12. 


- As the Sine of go deg. is to the Sine of the Latitude 51 deg. 30 mitl,— 989354 
Sois the Tangent of 15 deg, for 1 hour —— — - ——— 94:05 


Tothe Tangent of the Hour-diſtance from the Merid. 11 deg. 50min, — 932159 
. '\ D/ | | | 
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| Gr, min , 

| ka Gr, min, ? | 

[n this Table you have the diſtance of 5 hours on Ek aen 

either ſide the le, or hour of 12, which take 2 & & | 00 & 

from the Line of Chords, and prick fromthe hour _ | - * I 11. 56 f \ 
of 12 on the Arch KEon'each fide; and by the = 3 IG : $0 

lame Rule that you found the bours you may find \ Is 00 28 | & 

the Quarters, and prick them off in like manner; 4 60 - 60: 'f '53 Ia | 

| | 51:78, 90}: 71.90 
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A South or North Horizamal Dial, commoniy called, aw upright North # Seuth-Dial, and hey, 


% 


to an upright Wall looking full North or South, and the Plane of if 


prime Vertical. 


to wake it. 


gat A, and 6 


for 6 mm the mornin 


Horizontal-line A B, which ſerveth 
then from the Center C lay 


belongs 
in the 
draw the 


ia the afternoonat By 
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North Pole. 
To delineate « South Plane Reclining 67 deg. 


I 


In 


quay of the 


the Lat. ” deg. 30 m. Northerh. 
Com 


the 


Recliners or North Indliners, the difference between the 


South 


Latitnde of the place, and the Reclination or tnclination is the Stiles 


The Are of Dialing, _ 


if 


* 
| L 
- Oo 


In North Recliners or South Lncliners the ſam of the e, and 
the Reclinarian is the Stiles height, which it it exceeds 90 $ deg; 
the remainder is the Stiles height. So in this Plane the Stiles hei 4; and you 
may delineate the Plane ag if yoo were todraw an Horizontal for the Lax, of 28 d. -. 

To find the Declination of « Plaxe. 


| LL perpendicular Planes, as Walls, lie in ſome Azimuth, 
Zenich and Nadir, and the Center of the Earth, — 
N, the Horizon, E W is the Horizontal Line drawn upon a Wall or 
full South or North, its Poles are at $ and N in the Meridian ; wherefore 
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Fo. The Art of Dialling. 


A Bis a Wall or Plane declining Eaſt by the'Arch S P, to which A W or BE are equat : 2c 
F- For as much as the Wall declineth from che Eaſt Azimuth, fo much doth irs Pole at Þ de. * Jay 
Y,  cline from ghe Meridian. wp | ? 
Ip Now to find how much any Plane declinzth, and ſoin what Azimuth it lies, one way ig Ih 
ID this : When the Sun begins to enlighten the Wall, or when he leaves it, then is the Sun ig diſt 
the ſame Azimuth with the Plane of the Wall ; Thereforetake at that.inſtant his Altitade. B 
4 and thereby gethis Azimuth; as in the Sixth Book, ſo adding or ſubtrafting go deg. tothe 


hg the declination of the the Wall or Plane. 


F 
and 
MN 
A 
$ 
Example 4, Inthe Afternoon I obſerve the Sun (to the Weſtward, or) paſt the Pole 
of the Plane $2 deg. and 'at the ſame time taking the Suns Altitude, thereby I find the 
Suns Azimuth tobe South 62 deg. Welt, . and therefore the Planes Declination is South 
for the Meridian of the'place lies between the Sun and the Pole of the 
ence of P the Pole of the Plane from the South towards 
the Eaſt. < | 
Example 2. In the Forenoo6n the Suns diſtance from the Pole of the Plane wanting (or 
to the Eaſtward thereof ) is 30 deg- and the Suns Azimuth (found by its AltitadeJvs 
46 E, and the Declination of the Plane is South 10 deg; Eaſterly. 
And thus if _ you draw a Sclieme, you may ſoon reaſon out the Declination, better than 
do it blindfold, by the Rules "commonly given : And this ſerves not only of upright 
Planes, but of Recliners, or Incliners alſo, | 1 
4 How to the Declination by the Needle when the Sun doth not ſhine, Th 
# | , Apply the ſide of a Square Box whereia there is fitted a Magnetical Needle unto p 
* the Wall, and bold it Horizontally as near as you can, that the Needle may have, Liber- ba 
ty to play too and fro; and when it ſtands ſtill, obſerve vpon the Limb of the Chard over I « 
which ir moyes, upon what degree the Needle ſtands, for that is the Declination of the ; = 
| Plane, pointed ont by the South Point of the Needle: And if you would know the ” 
"s Coaſt, obſerve, that if the Needle ſtand ypon the Eaſt fide of the Meridian Line, then . 
FE -- is the Declination Weſt'; but if it ſtand on the Weſt fide of the Meridian Line, the 'I 
bh Declination is Eaſt. 
In uſing the Needle take theſe Cautions, 1.' That in all places there is a variation of 
- the Needle, which muſt be known and allowed for. 2. That Iron Bars and Caſements To d 


in Windows, as alſo Brick Walls will diſtort the Needle, and therefore you - muſt not 
Ei come too near them, but ſet the edge of your Box parallel to thoſe Planes at ſome con- 
"Ib venient diſtance. | 
How to find the requiſites in a Declining Horizontal Dial, commonly called a South eref? Dv- 
cliner, declining from the South Eaſtwards 32 deg. 30 min. in the Latitudg of 5 1 deg. 30 min. 


b ; NF: | | , N upright Decliners we muſt find three things before the Hour-lines can be drawn vp- then 


a | oh the Plane, vis. 1. The Subſtiles diſtance from the hour of 12, which is the the | 
BE: - Planes Perpendicvlar. 2. The Stiles height above the Plane, being the Angle betwixtz F titac 
w_ ' the Subſtjle and the Stile. 3. The [nclination of Meridians, being the Angle between the that 
FA + two Meridians of the place, and of 'the Plane. ſaid 
3, To find theſe Requilites Geometrically, proceed thus ; Firſt, Draw the Horizontal and. 
line A'B, and upon the Center dt C, with a Chord of 60 deg. deſcribe the Semicigcle A ct 

D B, and lay the Chord of go from A to D,; and from-B to D,and draw C D for the line . the | 

of 12 aClock; then take the Complement of the Latitude 38 deg, 30 mig. atd lay it and 
 .fromDroE, andſodrawE F paralleltoA B next take the Declination of the Dial ſame 


tt % #7 | 32 deg- 


2 7. 4 


Tv” 0+ 1B 


a3 Þ & 


2.0 aGn > 97 


=  - 5 O39 a CY Ob 


HED SY 


SY ** SS 3H 


3 Book VIL The Art of Dialling. 2 ; | 


- 


_ 
- 
# 


2 deg. 30 win. and lay it fromD to G, drawing the Radins. C G, thereon yoo > 
bay the diſtance E F from Cto H. Now the neareſt diſtance from H to the Meridian C 


| D, as HI, lay fromFtoL; then draw a Line from C through L, it will cut the Lint 
- jh the Point M ; ſo meaſuring D M on the Line of Chords, you ſhall have the Subſtiles 


diſtance 23 deg. | TO | | 
' By Logarithms. As the Radius 90 deg, —————--————00000 


Is to the Sine of the Declination F E 31 deg. 30 Min —-97302t 

So is the Co-tangent of the Latitude gt deg, 30. min, —— 990060 

To the Tan. of the Subſtiles diſtance from the Meridian 23 d. 8m. — 963081 

For the height of the Stile, take the neareſt diſtance from H to the Line A B, as H K, 


and lay the ſame from L to cut the Arch D A (extended if need be)in N. So meaſure 
MN, on the Line of Chords gives the height of the Stile 31 deg. { 


As the Radius $0 deg. — 1000000 
Is to the Co-ſine of the Latitude 51 deg. 30 Mmin———— 979414 
$0 is the Co-ſine of the Declination 32 deg. 30 min; —-— —992602 
To the height of the Stile 31 deg. 40 min. mmm 972016 


A . S....-- 


To find the Inclination of Meridians. SY 
| Take the neareſt diſtance from M to F E, and lay it on the Meridian from F to © : 
Then take the diſtance from O unto G, and lay it from O unto Þ on the Meridian (ex- 
tended if need be) ſo the diſtance from P to M, meaſured on the Line of Chords, will 
be found to be 39 deg. which is in time (allowing 15 deg. for an hour, and 4 min. to a 
deg.) 2 hours 36 min, So that the Subſtile in this Dial falls between 9 and 10 of the Clock 
in the Morning. | 


By Logarithms. As the Radius go deg ———— mn Io 
Is to the Sine of the Latitude 51 deg. 30 min. — 4 
Sois the Co-tangent of the Declination 32 deg. 30 min. - Iorgg8r 
to the Co-tangent of the Inclination 39 deg. 9 min. — — —1 008935 


To dr aw the Hour-lints in a Declining Horizontal, or South ereft Dial, declining 32 d. 30 m, 
from the South Eaftward, the Latitude 51 deg. 30 min. 


Irſt, draw the Horizontal Line A B, and on the Center at C deſcribe the Semicircle 
AE B, with the Chord of 6o deg. and from A and Blay down go deg. unto E 

and draw CE the Meridian Line or Hourof 12; theti take the Subſtiles diſtance 23 d. 
and lay it fromE unto F, and from the Center C through F draw C F K the Subſtile ; 
then take the Chord of go deg. and lay it from F both ways upon the Arch, and draw 


the LineG H, whereon lay the Stiles height 31 deg. 40 mio. taken from the Line of La- 


titades, and laid from CtoG and H. Then take the whole Line of 6 hours, and; wich 
that diſtance from G deſcribe an Arch at K, and with the ſame diſtance from B croſs the 
faid Arch, and draw the Lines G Kand H K: which laſt Line cuts the Meridian at 0, 
and if you meaſure K n on the Line of 6 hours, you ſhall find ic 2 hours 36 min. —__ 
Inclination of Meridians. Then take one hour more, which is 3 hours 36 min. and lay 
the ſame from K utito M , and ſoincreafing one hour more, you-ſhall have the Poins / 
and $; alſo diminiſhing one hour leſs than 2 hours 36 min. which is 1 hour 36 min. the 
ſame will reach from Kto O, and ſo 38 w_ _ mY P. 'Now the ſame _—_ 


by 


g8 The Art of Dialling. ' Book VII; 
that are laid from K towards H, mult be laid from G towards K, in th&Þoints x, y, $; 


T, «#3 fo drawing the Lines from the Center C through thoſe Points, you ſhalt have the 
Hour-fines, as you fee in the Dial following. | 


& 


How to Calculate the Hour-diſt ances by the Log arithms. ing uj 
Example. To find the diſtance of the hour of 10 from the Subſtile. The Angle Plane. 
betwixt the hour of 10 and the Subſtile is 9 deg. 9 min. 


As theRadius= ——_—_ — —— As 
6 Is tothe Sine of the'Stiles height 3 1 deg. 40 min. — 972013 | 
; So is the Tangent of the Angle the Subſtile 9 deg, 9 min. 920701 $0 
:  Tothe Tangent of the Hour-diſtance from the Subſtile 4 deg. 50 min. 392714 ; 
4 And io you tnay find the diſtance of atiy other Hour-line, from the Subſtile, as in the Or 
following Table, under the Title of Hour-diſtances. of 45 
In this Table the Angles of the Hour-lines with the Subſtile, under the Title of Hour #5 
Angles, are thus found. From the Inclination of Meridians 39 deg. 9 min. ſubtratt 15 
deg; leaves 24 deg, 9 min. for the honr of 11 ; from 24 deg. 9 min. ſubtradt 1 5 deg. leaves As 
9 deg, 9 min. for the hour of 10 ; then fubtra& 9 deg. 9 min. from 15 deg, leaves 5 deg. * 
51 thin. for the hour of 9; to 5 deg. 51 min. add 15 deg. makes 20 deg, 51 min. for the $0 


hour of $8 ; and ſo continue to add 1 5 deg. till yon make 80 deg, 51 min. for the hour of 


4 in the Morning : Likewiſe add 1 5 deg. to 39 deg, 9 min. makes 54 deg. 9 min. for the | 
hour of 1 4 and 15 deg. ner imniec5 hag. 5's. the the hour 2, and 15 deg; more _ Ex 
makes $4 deg, 9 min. for the hour of 3 Afternoon. _ | 


Thus 


"i 


oo  -» {ou ww] 0 


rok. Me.» ak. 


one for any Latitude,and for any Declinio MITT ors 
= and by it prove your former Work : For i we-wy mare on; —_ 3m 
prick from the Subſtile CF the Chard of 4 FF ——_———— 
des. 50 min, and draw a Line from the Center, it 4 80 51 ”T= 37. 
will be the Hour-line of 10 ;, and prick the Chord z 65 5k 49 30 
of 3 deg- 5 min. from the Subſtile, and draw a 6 |.-50 5i |' 32249 
- Line through that Point to the Center, and it fl 35 $l 209 46 
* will be the Hour-line of 9 a Clock; 'and ſo of the 8 20 Fl it 18 
reſt, as you find them in the laſt Column. 9 $$ $:.-4Y 
; Note, That. becauſe the Plane declines" Eaſt, Meridian. | Subſtile. 
| therefore the Subſtile ſhall decline Weſt : For the _ P 2 04. 50 
- Dial being ſuch a Projettion of the Sphere,where- was I" .9 3 Is 
in all the uſoa] Lines croſs in the Nodus of the W's 39 9 23 8 
Goomon, and thence diſperſe themſelves a- T 54 9 36 © 
in towards the Plane ; therefore that which is' - 69 9 54 2 
on in the Sphere, will be expreſſed Weſt on the !'_—3 84 9 79 57 


-- 
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Thus was this Table made; and ſo you may 


plane, and contrarily as was ſaid in Theorem 11. Again confider,that howſcever the Plane 
be declined Eaſt or Welt, the Gnomon is fixed, becauſe it is a part of the Axis of the 
World, or a Line parallel to it. Now therefore move a South Dial and make it gecline 


* Eaſt, holding the Gnomon unmovable, the Weſt fide of the Dial will approach ncarer 


to the Gnomon, | 
: And if you would draw the North Dial on the oppolite fide of this Plane, prolong 
thoſe Hour-lines, and the Subſtile upwards beyond the Center, and you hare the North 
Dial beyond C, or above the Horizontal Line A B, and the Sonth Dial below it: 


How to delineate an Eaſt or Weſt Reclining or Inclining Dial. 


S the Horizontal line of « South Recliner lieth in the Eaſt Azimuth, fo ;the Hori- 
: zonal line of an Eaſt Recliner Heth always in the Meridian of 'the Place : And as 
all Declining Planes lie in fome Azimath, which'croſs one another in the Zenith and Na- 
dir, ſo theſe Reclining Planes lie in fome Circle of Poſition, which croſs one another in 
the North and Sonth Points of the Horizon 3 which- being conſidered, theſe Eaſt and 
Weſt Incliners and Recliners, ſhall be made as eaſily as the upright Decliners. For theſe 
Dials are upright Decliners to thoſe that live 9o deg, from us Northward or Southward, 
who have one of their Poles elevated as niuch as the Complement of our Latitude. 

To find the Reclination or Inclination of a Plane, proceed thus ; On the Plane draw 
an Horizontal Line, andcroſs it at Right Angles, that Line is the Planes Perpendicular, 
to which apply the ſtreight edge of a long r that may over-hang the Plane, and to 
this edge of the Ruler apply the fiductal Ray of a ſmall Quadrant, the Plumb-line play- 


ing upon the limb of the Quadrant, will give you the Reclination or Inclination of the 
Plane. 
To find the Subſtile diftanco fromthe Howr of 12, by Logarithms. 
As the Radius mum — ——_— ——— 1000009 
Is to the Sine-Complement of Recligation 45 deg, —— — —- ——9834948 
$0 is the Tangent of the Latitude 5 1 deg. 30 Mit —————— 1009939 
Tothe Tangent of the Subſtiles diſtance 41 deg. 38 min. 994887 


Or upon Gunter's Ruler, exterid the Compaſſes from the Sine of 90 deg. to the Sine 
of 45 deg. the ſame extent will reach from the Tangent of the Latitude 51 deg. 30 min. 


to 41 deg. 38. min. . ; 

Secondly, The height of the Stile aboye the Plane is found thus by the Logarithms, 
As the Sine 0,90 ——— — _—— —— -—— 1 ©00000 
to the Sine of 51 deg, 40 bin, ———— — 989354 


So is the Sine of Rectination 45 deg. —— = I —984948 
To the Sine of the Stiles height 33 d. 36 m. or Pole above the Plage- — 974302 

- Extend the Compaſſes from the Sine of go deg, to the Sine of 5x deg, 30 min. the 
fame Extent will reach from the Sine of Reclination 45 deg. to 3 3 deg; 36 min. the height 


of the Stile. 
3: To 
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3. To find the Inclination of Meridians by the Logarithms. 


4. 
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As'the Sine of the Latitude 51 deg. 30 min, ——— ————— gg; EE 
To the Sine of go d II $4.5 02 Vt Re PRI — | & 4 
So is the Sine of the iles Diſtance 41 deg, 3$ min. — —— 9824; 
Te the Sine of Inclinationof the Meridians 58 deg. o5 min.——— —— 99335; 


; Extend the Compaſſes ſrom the Sine 51 0g. 30 min. the Sine of 90; the ſame 
will reach from 41 deg, 38 min. the Subſtiles diftance, to 58-deg. o5-min. which reſgy. 
ed.into time, doth make about 3 hours, 52 min. and fo the Subſtile will fall near, 
hour of 8 in the Morging. | 

To draw the Howur-Lines on the Eaſt Recliner. Fs | 
Raw the Planes Horizontal Line $ N, which is Hour-of 12 in Eaſt and Weſt I; 
ners, or Recliners; then with the Chord of 60 deg. delcribe the Arch F A K, 
ſet off the Subſtiles diſtance 4t deg. 38 min, from N to A, and draw the Subſtile 
and crols it at Right Angles with the Line F CK, then ſer off the Stiles height 33 
36 min. from A to B, and draw the StileC B : Thea take off the Stiles neigh 33 dep, 
36 min. from the Line of Latitudes, and lay it fromC to Fand K, then wi & 
ſtance of 6 hours from the Scale,ſetting your Compaſſes at F, and then at K, deſ 
two occult Arches at G, and to their interſeQion draw the Lines FG and K G. 7 
the Scale of fix hours take the Inclination of Meridians 3 hours, 52 min. and laying 
will 


from G it will reach toN (in the Line G F) for the hour of 12, and from 

reach in the Line G K to the Point where the hour of 6 interſeQs that Line : fo take 
diſtance of 4 hours, 52 min. and ſet off from G on the Line F G, for the hour 
Afternoon, and the ſame diſtance from K on the Line G K, for the hour of 7 in the 
Morning in the ſame manner place the diſtance of 5 hours, 52 min. fromG for the 
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honr of 2, and from K for the hour of $ 3 likewiſe the diſtance of 2 bours. 52 min. from 

G.for the boar of 11, and from K for the hour of 5 ; and ſo the diſtance of : hour, 52 

min. from G and K for the hours of 10 and 4, and the diſtance of 52 min. from G for 

the bopr of 9; through theſe Points draw the Hour-Lines, and finiſh your Plane, The 

hours proper for this Plane, arefrom 4 in the Morning till 2 in the Afternoon. If you Þ. 
contigue Þ-= 


CLIN 


the Subſtile,: che ſti hours of 4, 5, 6,7, and $ in the Morning below the 

| will fall upon a Weſt-Plane-inclining 45 deg. with this 

"Pp 1, 24 &c. in the Afternoon which are. here on the North fide 
> Eaſt Plane, muſt be placed there on the North ſide of the Weſt Plane, and { for 


3z 
rs of 5, 6,7, and 8, on the South fide of the Plane: 


Recline between the North Pole and the Horizon, the Recliner beholding 
* North Pole, 'and the Incliners the South Pole. _ | | 
forth Recliners, and South Incliners, declining Eaſt or Weſt, which are likewiſe 
: 1; Snch as Retline or Incline, fo as to interſeft the Meridian of the 
ac | 2. Such as Redine or Incline, fo as to 
xrſect the Meridian in the point where the EquinoQial interſefts it, . and are called 
"SaninoCtial Decliners. 4 Such as Recline or locline ſo as to interſedt the Meridian be+ 
- wween the Equinotial and the Horizon. | 4 Ks | 
” Haw to find the requiſts, and bod to delineate 4 South Reclining or North Inclining Dial... 
"a South Plane declining 45 deg. Weſterly, and Reclining 45 deg. in the Latitade of 
1 51 deg. + Northerly. In theſe Planes there are 4 things to be found before we can 
the hour Lines. | | | 
©7. The diſtance of the Meridian (or hoar of 12) from the Horizontal Line of the 
or from the dicular thereof. | 
"2. The Subſtiles diſtance from the hour of 12, or from the Planes perpendicular. 
$- TheStiles height. - © | ; = 6 
-4 The lnclination of Meridians, which areilluſtrated in the following Scheme. 
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As the Sine of 90 —— <—— ——— AN” ARSE TILT ay [900069 
To the Sine of the Reclination 45 deg— = — = 984548 

$0 is the Tangent of Declination 45 deg,—— m— 0 
Ta the Co-tangent of 54 deg} 45 mit. ——— — — "8548 


Which s the Arch of the Plane between the Horizon and Meridian, or the diſtance of 
the of 12 

| the Gunter. Extend the Compaſſes from 90 to 45 uponthe Fines, the ſame Extent 

UT ng the Co-tangent 45 to Tang. 35+ 4 5, Whoſe Comp. 54 deg. 45 min. the 
2 

To find the Subſtiles diſtance from the bour of 12 O R, we muſt find two things ad- 

any frmpey bo viz. N o, the Arch of the Meridian berween the Plane and the Hora, 
oN the 


Angle betwixt the Plane and the Meridian. 
Tofind NO the tence iy tht arg Woes the Plots to the Bockzap, 
. Asthe Sine of go.deg.— = =—— —— L000000 
| To the Sine of the diſtance of 12. 5 $4- 45= — 991 
So is the Sine of the Reclination 45 deg—— —— — 
To the Sine of N O zy deg, 16 min — _— "976151 
Extend the ( fro! the Sine of 50 deg; tothe Sine of 54 and 45, the ſame 


Extent will reach from the Sine of toSine 35, 16 N O, which ſubtrafted from 
Ro Lantle 51 Gp 20m. Tom raſa te Ac of: Meridian between the Pole andihe 
Plane I 

To find the ado toR OP ag e between the Meridian 


Ante So of the Dt: of 12. - 34 dey, 4g mis —_— — 991203 
othe Rading — —— 1000000 

wh Yhebine Comps, of the Decliaation ay deg — ——— — — 584948 
To the Sine of F O.x9 deg. $9 mig, Tr— — _—_— 


By the Gunter. Extend the the Sine of 90. deg, to the Sine of 54 deg, 
min. the ſams fixtene will from ns Uno 60 the Av- 
4 _ = & | : deg; deg. fere, 

2. \, - 40 wy FW ARID 


Meridian wan bb 1 OR, 


tad _ ok _ mnt ds — 10000 | 
0 [*) No. "EE _ = 
So is the Tatdgent P O 16.4 4 — 4. mmm — — 206 
To hom ph aber tyOR3 deg- 5 ls p16330 | 
te Sipo of 50 deg. to the Co-ſine of 
angent of 16, 14, to the T 
of Ke be eter i eg 
- = - 1000000 


———rmmmangtmnrmm 944646 
O—— — 993746 


Soi the Shaw of Þ. 


To the Sine of PR les blight abpre the Plane 14 1 1 nan nn" £36392 
Or, Extend' the Compaſſes fro theGan-uf .ga deg, to the fine of 16 deg, 14 min. the 
CO EIrnnen ns of {deg 59 min. to the fine 14 deg; 1 m. the 
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lt OE: 
=4 = pandy TX, To fiod the inclination of- Meridians. + te 
® PÞ 6. I4 — — ——— — th — £4645 

4 "ou ho eaf PO6. 1 — 8 — mans i ocog99 

nd / Soisthe Sine of the Subſtile diſtaice $ deg; 1 7. —— ——— 57 

he KF -© Tothe Inclination of Meridians 31 deg. mig ————— = gt 

b- Extend the Compaſſes from the Sine of 16 deg 14 min, to the Sine of godeg. the ſame 

of AAESill reach frow the Sine of the Sublfic iſtance 8 deg, 7 mi, to the Sine of the Its 

[ Hiaation of boch Meridians $1 deg. which is 2 hours 4 min. 


ving got ot theſe four Requiſtes, viz. 
£3. The diſtance bees the fon and the Moridian'or hog of 12, 54 deg. 45 min. 
£.2- The Subſtile diſtance from the Meridian of the Place O R 8 deg. 17 min. 
*3- The height of the Pole above the Plane or Stiles height PR 14 deg. r min. - 
54+ The loclination of Meridians 31 deg, 1 min. then Freon Ent the Dial thuy, 
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of 60 deg, {veep the Circle 
nce herons the Horizon and 


the Chords F deg. 17 min. thie 
ter drawthe hour of 12 and 
take off the Stiles 


| Ge. eo tecits ineFe, W 4 wich is 
þ. y FORe3 then takeoff the "_— 
» : Meridian, and fy i 8 from F t ew. 


fr OtoRz then from the 
inde gt with the Lina K 
Tm K tongs Go 

of. 6 hours, and tow 
two occul ;aeddray the Lines K Gand 14 Fen 
Grote MerkdianLinen 7 thatdl | 


by be 2 hours 4 min. 
_—_— —  ——— A hire endcake (ab 


| win a a IE - manner from G toward K; and 


Ii wich 3 bours mio. 4 hours 4 mi. at 5houry 4 min. Then draw th Hovr ling 

in-your Plane, whether itbe a Triangle, Circle, or Square, or what ſhape foever; ahq 

lay off the be | of Four Salle 14 deg. 1 min.” the Line af Chords, ad aw tet 

the Center,and ſo fit it to your Plane, as you may ſee in the Figre, and your Diatis done, 

| ©, _ Hnother way to delineate Reclining or Inclining Decliners. Seed 

Ou have ſeen bow Eaſt and Weſt Reclining Dials are to be made ; and how they { 

Y: out tobe Circles of Poſition. ' by ad 
L will ſhew you how all reclining Dials may be reduced to Eaſt or Weſt Recliners, for 

ion ehar Lat, and. (28 20 rar ths a othas god Fehoges | 
Ex. . ASouth] lining 4 eg. Reclining 45 iN 
The Gircles of Poſition, as bave been lhewed, doall croſs Ce Jew POPPE 

South Points of the Horizoo. Now therefore by the Point O, in the Scheme befote men. 
d re the Plane cuts our Meridian, draw a new Horizon, as O B QC,and then your 


. 


14 


zontal Line of the Plane, and the new Latitude and new Reclination, then of the 
ian-from the Horizon by a Line of Chords, to this new Laticude 16 deg, 14 min. 
and new Reclination 59 deg. 5g min. Weſterly, find the Subſtiles diſtance from * 
Merigi Cs, ight, the Inclinatiog of Meridians, and draw the Hour-igeg, 
to the i given. 4 . > ad 


To find the Requifurs, and to delineate 4 N. Declining Recliner, anda S. Declining Incliner, 
Eaſt, Reclining 45 deg. or a South Plane 


+ rl W402 ny Fle 


Plane, AX N the 


.* " 
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_ - +1. To find the diſtance of the Meridian or bour of 42 from the Horizon. 
bd As the Sine of 99 ——— —_ — — —Q_—_— 1000000 
om To the Co-fine of the Reclination 45 deg ———————— ——-— 084948 
= So is the Tangent of Declination 45 deg,— — —— ———] 00000 - 
' To the T angent Complement of F O 54 deg. 45 Nin. — —— £ 984945 


The Meridiafis diſtance from the Horizon. 


By the Gunter. Extend the Compaſſes from the Sine of 90 to thie Sine of 453 the 
fame Extent will reach from the Tangentof 45 deg. to the Tangent of 35 deg. 15 min. 
which ſubtraQted from 90 deg. there remains 54 deg. 45 min. 

To find the Sudſtiles diſtance from the Meridian O R, firſt find $ © the diſtance in the 

ridian between the Horizon and the Plane; ſecondly, SOF equal toP OR the An- 

between the Plane and the Meridian. 


To find the Arch of the Meridian between the Horizon and the Plane SO, thus : 


As the Sine of 99 ne ne r900003 
is to the Sine of the Arch of the Plane berween the Horizon and Meridian 
F O 54 45 — ——— $ 991203 
So the Sine of Reclination 45 ———— ———— 984948 
To the Sine of the Arch of the Meridian between the Horizon and Plane | 
SO 35 deg. 16 min. ' $ 976151 
By the Gunter. Extend the Compaſſes from the Sine of 90, to the Sing of 54 deg, 45 
min. the ſame Extent will reach from the Sine of 45 deg. to the Sine of $ O, 35 deg, 16 
min, which 35 deg. 16 min. taken out of 90 deg, there remains O Z 54 deg; 44 min. the 
Arch of the Meridian between the Zenith and the Plane ; .yhich beingadded tothe Com- 
plement of the LatitudeZ P 38 deg, 30 Min. it makes Fo 93 deg, 14 min. the Arch of 
; the Meridian between the Pole and the Plane, then for the Angle between the Meridian 
WH ud thePlane FOS, or POR. 7 


" As the Sine of the Arch F O 54 deg. 45 Min—- —— 
Is to the Radius — CT ——— 

| $0 is the Coſine of the Declination F'S 45 deg, ——— —— -—— 984948 
© Tothe Sineof the AngleF OS 59 deg. 59 min. ——— ——(993745 
By Gumter's Rule. Extend the Compaſſes from the Sine of 54 deg, 45 min. to the Sine 
of 9odeg. the ſame Extent will reach from the Sine of 45 Geg. to the Sine bf 39 deg, 


LE R W— | 


ST. 


| — 


KEBPRTGPFLR 


”F Fo 


59 min. the Angle between the Meridian and the Plane. * 

7 2, Tofind the Snbſtiles diſtance O R. £ a | 
As the Sine of the Angle at R 90 deg, —- ———— == =>; 331 doccoo 
To the Co-ſine of Þ OR $9 dep, 59 thin —— ——— -—=—— 969918 
So is the Tangent of the Sine P O 93 deg, 14 min. jm nrmnn nn —3=1 £24801 
Tothe Tangent of the Subſtile O R 96 deg.” 37 min.—_ —— ——-—-1994719 
By the Ganter, Extend the Compaſles from the Sine of go deg, tithe findof zo deg. 
1 win, the ſame Extent will reach from the Tangent of 86 deg. 46 min. to the Tangent 

of 83 deg. 33 min. whoſe Compl. to 1 80 deg. is 96 deg, 27 mio. 


3- For the Height of the Pole above the Plane;-gr'Stiles height. * | 

As the Radivs _ mmm — —— . < 2 VIE 

To the Sine of Þ O 93 dep. 14 Min. —— —, 99993k 

- Sois the-Sine-of P O R 59.deg. 59 min. —— ——————— 993749 

| To the Sine of the Stiles height Þ R 59 deg; 49 min. — ————— 993677 

; 4+ To find the Inclination of Meridians OP R. - | 

x _ As the Sine of Þ O 93 deg, 14 hin, ——— — ——— 9999}zt 

To the Radius ——————— ——————— 1900009 

* So is the Sine of OR the Subſtiles diſtance 96 deg, 25 thin, —— "999724 

.. . Tothe Sineof O PR the Inclinat. of Merid. 95 deg. 35\min, ————— 999793 
Which 95 deg. 35 min. reduced to time make 6 hours, 22 min. . - 


* Having found the diſtance of 'the liour of 12 from the Horizon' 54 deg, 45 mid. the 
To | dibſtites dlatic from the hour of 12, 96 dep. 27 _ = Stiles height 59 deg; 49 __ 
a0] k. 


4 
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# 


and the Lnctioation of Meridians 95 deg. g- 34min, or 6 bours 22-min. weil prom to deline- 


are the Sauth-weſt Incliner, by the DireQons given as before, or briefly thus 

Ser off the hour of 1 2 from the Horizon F G and the Subſtile CD from the bour of 12,and 
the Stile C E from the Subſtile by a Line of Chords, croſs the Subſtile at right Angles with 
the Line AC B, and laying off the Lines beight (by the Line of Latitudes ) from Cto A 
and B, drawing DB and D A from thoſe two Points A and B,with the diſtance of ſix hours 
interſet the Subſtile in the Point D. The [nclination of Meridians being 6 hours, 22 ary 
lay off 5 hours 22 min. and 4 hours 22 min. (by the Line of 6 bours )from D towa 
A for the hours of 1 and 2, and the ſame diſtances from B towards D, for the hours of r gy 


8; likewiſe 3 hours 22 min, 2 bours 22 min, 3 hour 22 min. fromD for the hours of 
3, 4, and 5, and from Bfor the Points o, p, and q and laſtly 22 min. from D for th 
hour of 6. Note, the Points o, p, and q are to draw the hours of 9, 10, and rt in the 
forenoon, on the other ſide the Center C. The hours proper for this Plate are from gin 
the morning to 8 at night. 


ASouth Plane Declining 4.5 deg. Weſt Inclining 4.5 deg. 


Toddlers fuck Fh Planes wherein the Stiles beighs 11 [mail, net excetding I5 dey; 


N theſe Planes the hour-lines fall och run rot = wn horns i 
'fom, and'almoſt oſcleſs, ny 
Center of the hour- lines beyond the Dial Plane, them ny bo os. 
the help of Lines on the Mathematical Scale; called the greater and Jefſer Pole; as 


For 8n Example, we will take the South Fs i gods 4x bay ex. Weſterly, 
reclives 45 deg. In this Plane the Subſtites diſtance from izon is 63 ee 
rang for the ridiany diſtance from the Horizon was found to be 54, deg, 45 min. and 

iſtance from the Meridian to the Subſtile 3 deg. 17 min. the ſame way, which added 


r_ min. Fax. ©2 min. the Stiles beight is bs x4 day, 0j Bo. . and the In- 
% 


5 04 min. Now proceed to the Hour-lines on the 
A 
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A Sonth-weſt Plane Declining 4.5 deg. and Reclining 4.5 dig. 
h——_— X 


” E 
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--* Yo: on a Wo 9 1 
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min. k 
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9in | I = $4.58 VS. 


| | K3-:- | 
| v7 W650 
| . 
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Dogs Wat 
| | B . = © IN. & 7 aft 5 > *A — 
e131 of $1.F FI 408 16 TT. 
From the HorizontalLine A B ſet off the Subſtiles diſtance 63 deg. 02 min. and frog the 
$odſtile the Stiles height t 4 deg .10 min. by the Ling of Chords,and draw the Subſtile A C 


and the Stile A E, and from 2 convenient Point in the Subſtile as at C, draw the contingent 
line DF at right Angles therewith ; then from che Lo RO CR Er Fs take the 
diſtance of 3 hours, and fetting your Compaſſes at C, d the occult Arch atG, at 
from the Point C draw the Line C E G Perpendicular to the Stile A E inthe Point E, ani 
with the Diſtance E G, upon the Polrit H, deſcribe the occult Arch ar I, and by the Arches 
Gand Ieraw the tonche linel G for the inlarged Stile : Then take the diſtance of 3 hours 
from the Line called the lefier Pole, and paſſes at 1 deſcribe the Arch at 
K, a Ruler laid from C to tonch the Arch K, croſs the Subſtile in the Point L, from 
hich Point draw the Contingent Lite M N at right Atigle with the Sobſtile: Take thc 
: Inctination of Meridiars 2 hours 04 min. of the greater Pole, and place jt on the great 
- Contingent Line, from C towards D, and 2 hburs 04 main. from the leſſer Pole, nd place 
"ton the leſſer Contingent Line, from L rowards M, and by theſe two Points on the two 
Contingent Lines draw the hour of 12 3 likewiſe place 3 hours 04 min.-of-the grea 
Pole on the greater Contingent Line, and the ſame diſtance of the leſſer Pole on the 
F Contingent, for the hour of 1t, alſo 4 hours 04 min. . of the greater Pole, on 
Fenter Contingent Line from C towards D, and 4 houts 04 min. of the leſſer Pole on 
the leſſer Contingerit Line from L roward M for the hour of 10; likewiſe the diſtances 
of i bonr 04 min. and © hour 4rhin. froth the. greater and leſſer Pole. on the greater 
- and leſſer Contingent Lines, from C and L for the hours of 1 and-2.' Sitbtra& # nin: 
ind | from 7 hour or 60 min? and the remainder 56 min. take from the greater, and alſo front 
the leſſer Pole, and place it on the greater and leſſer Contingent Lines, from Cand L to- 
In- & wards F and N for the hour of 3; after the ſame manner place th _Qultgnce: of 1 hour 
6 min. of 2 hours 56 min. and of 7 tioors 56 min. taken frog the.geater and lefſer 
ole, or the greater and leſſer Contingent Lines for the. hours of 4, 5, and 63 _—_ oy 
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The Art of Dialling. Book V1, 
theſe Points on both Contiogent Lines draw your Hour-lines, and finiſh your Stile 80d 
Dial. | 

If theſe DireCtions be carefully obſerved, you may thercby inlarge any Plane in whick 
the Hopr-Lines fall too near. the Subſtile, by reaſon of the ſmall Elevation of the Stile; 


whether the ſame bez &irc Recliner or Incliner, an upright for Decliner, o6r an 1n- 
clining Decliner, or Reclining Decliniog Plane. 


Hew to draw a refiefied Dial upon the Cieling of a Room. 


Heſe Dials ſhew the Hour of the Day by the Sun-beams refleed from a piece of po. 
liſhed Glaſs, with a bright ſpot'among the Hour-lincs drawn on the Cieliog. The 
eaſieſt bf theſe Dials are thoſe which are retlefted from a piece of Glaſs, whoſe. upper 
Plane is exaCtly parallel to the Horizon, but the Glaſs may be beſt placed after the Dial 
is drawn upon the Cieling, therefore we ſhall ſhew-you firſt of all how to delineate the 
ſame, and then to place the Glaſs. A Cieling Dial drawn for a Glaſs placed Horizontal. 
Iy is an Horizontal Dial inverted, the Center thereof being in the Meridian-Line onthe 
Cieling extended without the Room. 

Before you can delineate your Dial, you muſt chuſe a convenient place in the Tranſum 
or Stroke of the Window to place a ſmall Glaſs of } of an inch Diameter, and there ma. 
king a mark for the Center of your Glaſs, proceed to find a Meridian-Line iſſuing from 
that Center as follows. When the Sun ſhines upon the Window, being three hours or 
more before or after 1 2,faſten a ſmall Packthread from the Center of the Glaſs perpendi- 
calarly from theCieling or to the Frame of the Window,the perpendicularity of the thread 


line, then faſten another thread alſo to the ſaid Center, and extend it Horizontally tothe 
oppoſite ſide of the Room, where faſten it ſo thar the ſhadow of the Perpendicular thread 
may fall thereon, which way be exa@ly found by applying a white Paſtboard under the 
Horizontal thread,alſo let there be an Aſſiſtant ready to take the SunsAltitude with aQua- 
drant,and when you find the ſhadow of the Perpendicolar thread to fall-preciſely vponthe 
Horizontal thread, at that inſtant let your Aſliſtant diligently obſerve the Suns Alricude 
and note it down,' then by the Suns Altitade obſerved, the Latitude of the Place and the 
Declination of the Sun being known, you may find the Suns Azimuth from the Meridian, 
vide Afre- a5 hath been already ſhewn ; then provide a Sheet of large and ſtiff Paſtboard, upon 
xenical Which deſcribe the Arch of a Circle as large as the Paſtboard will admit, and draw a Line 
Prob.Book from the Center thereof, enting the Suns Azimuth at the time you took it, then by 
6. a Setor, baying a Line of Chords -idning from the Center; (fitting the Radius/of the 
Arch into the of 60 deg.) lay the Chord of the Suns Azimuth from the Meridian 
according to its proper Coaſt, on the Arch drawn on the Paſtboarſt, from the Line drawn 
thereon, where the Com reſt, through that point draw. a Line from the Center 
which repreſents the Meridian Line. Lay this Paſtboard ſo, that the Center of the Cir- 
cle drawn thereon may agreee with the Center of the Glaſs, and that the Line drawnon 
the Paſtboard opens the Suns Azimuth, be placed under the Horizongeal : thread 
ſtrained in che Room, exattly agreeing therewith; this done, faſten the Paſtboard 
to the Tranſum of the Window Horizontally with ſmall Nails, then - looſe the Ho- 
rizogtal thread, and bring it exaQtly over the Meridian Line drawn on the Paſtboard, 
and faſten it ſo. to the oppoſes ſide of the Room Horizontally, and ſo it becomes 
a Meridian Line ; and this Meridian Line may be transferred to the Ceiling by a Plamb- 
line dpplicd from ſeveral ve in the Ceiling, ſo as @ touch this thread repreſenting the 
Mer a 


| Line drawn by theſe Points is a Meridian Line on the Ceiling, as ABCK 
in me ” w Scheme. Now to draw the Hour-lines ; extend a thread from the Cen- 
ter of t 


| D, tothe Point C in the Meridian on the Sw, od ſo that the Line C 
| D.may moke an'Angle of 38 deg. + with the Meridiap, which may be found by applying 
/ the Sducia I edge of a Quadrant thereto 3 from the Point Cdraw C P at right Angle with 
- the Meridianyz then .meaſfore CD, which we will ſuppoſe to be 63 Inches +;, thento 
find the diſtances CE, CF, C G, &c. upon the Line CP for drawing the Hour-lines 


bs | _ As Radius And, As Radus 
Ts HED 632 alin a og EDO Ote Ii 
Ik Tang. x5 1 hour So is Tang. 33 or 2 hours 


And 


may be tried by gently applying the fiducial edge of a Quadrant thereto, or by. a plumb- ' 


MK 


Hp 4p | 
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And fo for C G, CH, &c. as inthe Table following the Scheme. Ther draw ano- 
ther Line as K O parallel to C P, and ſuppoſe the diſtance C K to be 47 lnches; then 
find the diſtances K L, KM, K N, &c. firſt find AK, thus. 


As the Sineof D AC 51 deg, 30 min. 
to CD 637. Inches Which added to CK 47 Inches 
$0 is Radius ? makes A K 128 Inches, 
to A C 81 Inches 
Then find K $ which is parallel to CD, thus, 
As Radius | | 


toAK 128 Inches 
So is SineKAS 51d. zom. 
toK S 101 Inches 
Then to find the diſtances K L, KM, K N, &e. proceed thus 
Say, And 


As Radius As Radius 

toKS1o1 Inches to K L 101 Inches 
Sois Tang, 15 deg, for z hour So is Tang, 30 deg. for 2 hours 

to K L 26 Inches +; toKMys57 Inches I'To 


And after the ſame manner find K N, K O, &c. as in the aforeſaid Table; 


TH 


. had 
-T80 


ES Tar. nches par Note, Yon muſt extend the Lines 
nn Mng - = i] CP and KO on both fides of the 
M 9 Meridian A K asfar as you can,and 
N © | aloft off the di CE, CF, 
"_ CG, &c. and KL, K M, K O,&c. 
O 6 Caea the fa - 
P 6 


Meridian,and 
: x36 gi 1 373” bythoſe Points draw theHour-lines 


it, 10, 9, &s. on the Weſt 
fide 


Pd 


p 
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ſide of the Meridian, and the hours of 14-2, 3, &c. onthe Eaſt ſide of the Meridian; 
arg finiſh your Dial. (57s 5s 

To place the Glaſs Horizontal, take theſe DireCtions : wW ben- you find it'to be near 
| 12 at Noon, by fome Quadrant or Sun-Dial, fix the Glaſs in the hole appointed far it 
bs with ſome Putry; a5 near Horizoncal as you can, then with a Qgadrant takethe Altitude 
p of the Sun, and obſervethe place where the Sport reflected from the Glaſs falls on the 
Ceiling, and make a mark there, then extend a thread from the Center of the Glaſs to 
the mark on the Ceiling, and apply the fiducial edge of the Quadrant thereto, and there- 
by find wbat Angle the ſaid thread makes with the Horizon, which if it be the ſame 
with the Suns *Altirode, the Glaſs is well placed, but if it differ therefrom, then you 
muſt remove the Glaſs 2ccording to Diſcretion, till it agree with the Ajtitude of the $un, 
which yoo muſt examine by ſeverzl trials, and ſo fix it with Putty or Cement. 

Note, you exalt rub off rbe Polliſh of the Glaſs on the backſide thereof with a Pumice 
Stone, or elſe it will refleft a double Spot. 


| To make ay Univerſal Dial on a Globe;, and to cover it if 


required. 


= - 
: 


OI 


Globe faith Euclid, is made by the Rotation of a Se- 

« migirele,, keeping the Diametty fixed. This Dial, if 
Univerſal, will want the aid of a Magnetical Needle to 
ſet it,and ic muſt moye in a Horizon, as the aſual Globes 
do z whoſe Equator let be divided into 24 hours, You 


F may ſee the Figore in the Third Chapter of the 

+ Second Book. This Globe is to be ſet to the Ele 

E yation of the Pole, the hour of 12 being in the Meri- 

7 diar, and hath two Gnomons proportioned to the Polar 

| Cirches, which are divided into 24 hours, and ſerves for 

1 a North and South Polar Dial ; and to the Poles isfit- 

—— G ted a o—_ merry ſa find As. _ «d _ Day, 

\— turn the i etill it t no ow : Then doth it 

; ———_ "| crols the EquinoQtial in the bour of the day. If you 

= on VA deſire to cover the Globe, and draw Lines thereon, do 

| ju An, ws Cs en Fappnaſyaroey being known 

__ : fe) 5 ' 

w_ Ol Aw, find the Cirepmference thus : Multiply the Diameterby 

— 48 AP _, 22, and divide the Produft by 7, and you have your 

DS WW s OO deſire. Let theCircymſerence found be the Line E F,which 

LETS _—_—— divide into 12 equal parts at the diſtance of three of 

[ . & | thoſe parts frem EandF draw the Lines ABandCD 
=E + a” parallel to E F. 

— Dividethe Lines E G and F H being of the length 

IF of FE, into 12 equal parts; then ſet your Compaſſes at 

| ———f = E, and extend them to F, and deſcribe the Arch BC, 


then ſet your Compaſſes in H, and extend them to 1, 
and deſcribe the Arch B 1 C; ſo place your Compalles 
in F, andextend-them toE, and deſcribe the Arch A E 
D; then place them in G, and extend them to 11, ant - 
defcribe the Arch A 11 D; and > you muſt deſcribe the 
other Arches, The Segments Comprebenders between 

. theſe Arches being cut out with the paint of a Pen-knife, 
and paſted upon the Globe will make a Cover for it. 


To paint and finiſh the Dials, ready to be ſet up in 
HE pan - oa j«# 

Or to faſten the Stile into the: Plane, if it be of 
Wood, .you mulh have 2 ſal) thin Chizel, Gouge, 
. and Gimblet, to kt in the Stile, be it round as s rod of 
Yr Iron, 'ar a plece of Braſs, letin with afoot an inch and 
aS Lp3 balf, mare ,or. le6, as yau ſee convenient ; and is the 
- Word make ſuch little Mortiſes as juſt che breadth and lepgth of the foot of the Stile 3 
: and if it, comes thocows to clinch'on the other fide, then it is faſt. It 
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If ic is in Freeſtone, your Dial drawn firſt in Paper, lay it upon the Plane as it ſhould 
bez then cut out the Subſtile-line as near irs breadch. as you can, and oply -leave ſo. much 


"3 will juſt hold it rogether. The Paper tid as before” on the Plane,. with a Black Lead 


ar. ſich like, draw tbe Subſtile-line where is fto0d in the » 2nd; with a 
{mall Chizel make ſuch Mortiſes in that Line as are anſwerable to the foot of the Stile 3 
and crook his foor, and pot it into its place; then. with a ſmall Ladle and ſome Lead 
melted, put the Stile petpendicular with the Plane, and pour in the Lead into the Mor- 
tiſe until it is tull 3 and when ir is cold; then with a blunt Chizel barden-the Lead in on 
each ſide of the Stile or Gnomon : -And if the Mortiſe ſhould be too wide, or. broken, 


and not even with the Plane, then wet ſome flower of Alabaſter, (as you may have it fis- 


for that purpoſe at any Maſons) and as ſoon as it is wet make a Plaſter, and fo ſmooth iti 
and ſpread it even and plain, and ir is preſently dry. Now bave you the Stile faſt. 

To paint them, you muſt firſt Prime them : The Prime is made thus. Take ag 
quantity of Bole-Armoniack and Red Lead, well ground together with Linſeed- Oyl, 
and well cubed in with a Bruſh or Pegſil ito the Plane z that being dry, for the outfhde 
colour, it is White Lead or Ceruſe well ground together with Linſeed-Oyl. - Buy the 
White Lead arid grind it to a Powder, and put it into Water until it become 2s thick as 
Pap, and let irdry ; then it is for your uſe togrind with Oyl. 

or the Hour-lines a Vermilion, and a part Red Lead, well ground together with Lin- 
ſeed-Oyl, with a ſmall quantity of Oyl of Spike, or Turpentine that will dure, and 
make the Lines ſhine. 
* Fora Gold Border, rub the Border well with the white Ceruſe; be ſure it be. yery 
thick in the Border : Then with Blue Smalts ſtrew very thick tht Border while it is-wet, 
and when iris dry, wing that which is looſe off, and fave ir in a Paper. 

Take Red Lead and White Lead, as much Red Lead again as White, -or Yellow Oker; 
well ground with Oyl of Spike or Turpentine; this is. the Siſe : Then draw with that 
the Figure you wovld have in Gold, and when it is ſo dry that it will-not come off. on 


pet ngers by a flight touch, lay on the Gold z and whea it is- thorowly dryg-wing . 


How.to make a good Black, to ſhadow or make Figures. Grind nol with Linſeed- 
oy] Lamb-black, with ſome Ferdigroply and that is a firm Black. The:like: you may 
do with all other Colours, as you fancy for ſuch Work, ') f B23 vv 

A Receige for Red Ink. Firlt, Steep one Penny worth of cleans (6's 
Urioe z theo boil it wall and ſtrain it ; then bruſe ewo penny-worth of and 
boil it, and put in it the bigneſs of a Hens Egg of Roch-Allom, that bring it to a colours 
and then it is for your turn, | 

To paint Freeſtone, waſh the Stone with oyl, and then all the Colony: before may be 
uſed, as directed, ſh 1-1 ED 

How to cleanſe a Piiuve. Take Blue Smalts, temper it in Water, andrub the Picture 
with it, and after wipe it with a Linnea Cloth, which Cloth ſhould be dipped in Beers 
or otherwiſe with a dry Cloth. and it is clean. 
{ Shoe a Gold Border. Waſh it with Beer, and dry it, abd then cleanſe it with 

nſeed-oy], 

Maſticous is a fine Yellow, ground with ſome Oyl of Spike or Turpentine. 

Bice is a good Blue Colouring, to be ground with Linſeed-oyl and Red-Lead. 

And pop Brown will make a laſting Colour for Coarſe Work. 

To grind Gold to Write and Paine. Take as many Leaves of Gold as you pleaſe, Ho- 
ney three or four drops z mix and grind theſe, and- keep ir in ſome Bone Vellel: If you 


. will write with is, add ſome Gum-water, and it will be excellent. 


All things paſs on : Theſe Creatures which are made, 
Fail, and by Time's afſiduate motion fade. 
Much like the Running Streams, which cannot ſtay; 
Np more can the light Hours that poſt away. 
But 4s one Billow, haſt ning to the Shore, 
hupels another, and ftill that before 
p the Wy om_ 
Time, it fo flies, is ſo purſi' 
The Hours are always new ; —_— hath been 
Is never more t6 be perceiv d or ſeen: 
That daily grows, which had before no ground ; 
And Minues, paſt once; never more are 
The fretting Age deceives, and ſtealing glides ; < 
And the ſwift Tear on looſe-reign'd Horſes rides: A 
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A Summary of ſuch Penalties and Forfeitures as are l;- 
mited bh appointed by ſeveral Ads of Parliament 
relating to the Cuſtoms and Navigation. 


Firſt, LL manner of Goods imported into his' Majeſty's 'Plaitations, or exported 
out'of his Majeſty's Plantations, in Foreign Shipping, both Ship and Goods 
are forfeited. Yide Statute of Navigation, 12 Carols 2, 18. s 
zendly, 'All Goods that are of the growth of Aſie, Africa, and America, imported 
in Foreign Shipping are forfeited, per ia, Srar. 

Thirdly, All Goods of the growth, produttion, and Mannfatture of Aſia, Africa, 
and America, ſhall be i from che place of their growth, produftion, or many- 
faQurez otherwiſe both Ship and Goods are forfeited, ' per 5d. Sta. EXE + 

Except the Goods of the Spaniſh Plantations may be brought from Spain,and the Goods 
of the Poreng at Platitations may be brought, from Portugal, and Eaft India Commodities 
may be brought from any Port on rhe Southward or Eaſtward of Cape Bona Speranta, 
aid the Commodities of the Levante Seas may be brought from any Port within the 
Straights; provided that all theſe Goods may be imported in Engliſh Shipping, other- 
wiſe both Shipand Goods are forfeited, per 5d. Stat. 


Fourthly, All Goods of Foreign growth, produCtion, or manufaQture, ſhall be impor- | 


red from the place of their growth, produCtion, or manufaQure, or from ſuch 
where they are vſvally firſt Shipp'd for Tranſportion only, and only in Erglib Ships, or 
in Ships truly belonging to ſuch where ſuch Goods are lawful to be Shipp'd ; other- 
wiſe both Ship and Goods are forfeited, per id. Stat. 
ftly, All Goods carried from Port to Port (in England, Ireland, Wales, or Bernith) 
Shipping, ' whereof the Owners or Part-owners are not all Engliſh, alſo the 
Maſter and three fourths of the Mariners, both Ship and Goods are forfeited, per id &e. 
4h All Goods of the growth, produftion, or manufafture of any of bls Me- 
's tions, ſhall be firſt landed in England, Ireland, Wales, or Berwick, before 
they can be Tranſported ; otherwiſe both Ship and Goods are forfeited, per id Stat. 
Seventbly, - All manner of Wines, except Rheniſh; all Spicery and Grocery, Tobac- 
co, Pot-Aſhes, Pitch, Tar, Roſin, Salt, Boards, Fir Timber, or Olive-Oyl, that 
ſhall be imported from the Netherlands or Germany, are forfeited, as alſo the Ship in 
which they hey impo Vide Stat. 14 Car.2. 11. 1ntituled, An AG to prevent Frauds &c. 
in bis Majeſty's C . 

Eighthly, All freſh Herrings, freſh Cod or Haddock, Cole-fiſh or Gull-fiſh, that ſhall 
RES al in Forcign Shipping, both Ship and Goods are for- 

ited. Vide Stat. 1 5 Car. 2. 5. intituled, for enconraging of Trade. 
Good: forfeited for being imported into nd or Wales, without any P the Ship ; 

h ; thefe Goods ir Engliſh pro 1m nah I 

A LL manner of Tin and Pewter MannfaQtures made in Foreign Parts are forfeited, 

k Vide Stat. 25 Hen. 8. 14. 

Officers may ſearch and ſeiſe Wares brought into the Realm contrary to the ſaid AQ, 

and none ſhall withſtand the ſearch of Braſs, Tin, and Pewter, on the forfeit of five 

WW Woollen Caps, Ribons, Fringes of Silk and of Thread, Laces of 
Silk and of Silk T wine, Embroidered Laces of Silk or Gold, Saddles, Stir- 
rops, or any Harneſs belonging to Saddles, Spurs, Boſſes for Bridles, Andirons, Grid- 
irons, any manner of Locks, Hammers, Pincers, Fire-tongs, Dripping-pans, Dice, 
Tennis-balls, Points, Purſes, Girdles, Gloyes, Harneſs for Girdles, Iron, Latten, 
Steel, Tin, or Alchymy, or any Wrought, or any Tawed Leather, any Tawed Furs, 
Biskin Shoos, or Cork, Knives, Da Wood-knives, Bodkins, Sheers, 
for Taylors, Sciſſors, Razors, Cheſs-men, Playing Cards, - Combs, Pattens, Pack-nee- 
dles, any painted Wares, 'Forſers, Caskets, Rings of Copper or of Latten, gilt Cha- 
figdiſhes, Hanging Candleſticks, Caffing Balls, ing Bells, Rings for Curtains, La- 
dles, Scammers, counterfeit Baſons, Ewers, Hats, and Cards for Wooll, black 
Iron, Thread called Iron Wire, or whited Wire, are forfeited if any ſuch be imported 
into England or Wales, Vide Stat, 4 Edn. 4. | All 
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* All Iron-Wire, Card-wire, or Wooll-cards, that ſhall be- imported into England or 


- Water; are forfeited. per Stat. 39 Eliz. 14. 14 Car: 2. 19. 


- . Allmanner of Girdles, Harneſs for Girdles, Poin Leather, Laces, Purſes, Pouches; 
pins, Gloves, Knives, Hangers, Taylors Sheers, Sill rs, Andirons, Cobbards, Ton 

Fire-locks, Gridirons, Stock-locks, Keys, Hinges and Garnets, Spurs, painted Gla es, 
painted Papers, painted Forcers, painted Images, painted Cloaths,' beaten Gold or Sil- 
yer wrought in Papers for Painters, Saddles, Saddle-trees, Horſe-Harneſs, Boots, Bits, 
Stirrops, Chains, Buckles, Latten-Nails with Iron Shanks, Curvets, Hanging-candle- 
flicks, Holy-water, Stops, Chafing-diſhes, Hanging Lavers, Curtain-Rings, Cards for 


Wool, Roan Cards, Sheers, Buckles for Shoos, Broaches for Spits, Belts, Hawk-bells, - 


Tin and Leaden Spoons, Wire of Latten and Iron, Candleſticks, Grates, Horns for Lan- 
thorns, or any of theſe, being imported into England, are forfeited, or the value there- 
of, betwixt the King and the Proſecuter. Theſe may be ſued for in any Corporation 
where they are. Vide Stat; 1 R. h 12; | 

All Girdles, Harneſs for Girdles, Rapiers, Daggers, Knives, Hilts, Pummels, Lock- 
ets, Blades, Handles, Scabbards, Sheaths for Knives, Saddles, Horſe-Harnefs, Stirro 
Bits, Gloves, or Points, Leather, Laces, or Pins, that ſhall be imported. into England 
or Wales, ſhall be forfeit. 5 Eliz.: 7. 


All manner of Silk wrought by it ſelf, or with any other Stuff, in any place out of the . 


Realm, Ribbons, Laces, Girdles, Corſes called Corſes of. Tillue, or Points, ſhall be for- 
feited, per Star, 19 Hen.7. 21. | 
All Foreign Bone-lace, Cut-work, Fringe, Embroidety, Bandſtrings, Battons, or 
Needle-work, made of Silk or Thread, or cither of them, being imported into England, 
Wales, or Berwick, ſhall be forfeited, beſides the forfeiture-of 100 pound. 14 Car. 2. 13. 
All manner of Woollen Cloth that ſhall be Imported into England, lreland,or Wales, from 
beyond the Sea, ſhall be forfeited. Yide Stat . 2 Edw. 3. 3. and 4 Edw, 4.1. 
In what Caſes Goods are forfeited for undue Shipping or Landing. 
LL Goods that ſhail be Shipped or Landed before the Cuſtom paidoor agreed for in 
the Cuſtom- houſe, are forfeited. Yide Star. 12 Car. 2. 4. intituled, The AZ for the 
Tonnage and Poandage. . - 


+. All Goods that ſhall be Shipped or Landed, or put into any other Veſſel to be Ship- 


ped or Landed, at any unlawful time or place, are forfeit, or the yalne of them. 1 Eliz.. 2; 

and 14 Car. 2.11. | 

All Goods that ſhall be put into any Lighter, Boat, or any other Veſſel, to be Shipped 

or Landed, without Warrant from the Cuſtom-houſe and the preſence of one or more 

Cuſtom-houſe Officers, are forfeited, as alſo the Lighter or other Veſlel in which they are 

found to be Shipped or Landed. Fide Star. 14 Car. 2.11. | x 
If any Maſter of Ship, Purſer, Boatſwain, or other Mariner, knowing or conſenting to 


- the diſcharge ofGoods inward bound;without Warrant from the Cuſtom-houſe or the pre- 


ſence of one or more Cuſtom-houſe Officer, ſhall forfeit the yalue of the ſaid Goods ſo yn< 
ſhipped. Yide Stat. 14 Car. 2.11. 5% 

Every Cuſtomer, Colle&tor, and Comptroller, that doth cenceal his Majeſties Cuſtoms, 
being duly Entred, ſhall forfeit treble the value thereof, per Star. 3 H.6.3. | 

If any Goods having paid Cuſtom at the Importation, and ought to have allowance 
at the Exportation ;-If the Merchant Ship out leſs in quantity than is expreſſed in his 


*Certificate, ſhall be forfeired, or the value of them. 14 Car. 2. 11+ 


If the ſaid Goods be Landed again in England, Wales, or Berwick, except they bs 
madeknown in the Cuſtom-houſe, ſhall be forfeit, per 5d. Star. | : | 
if any Goods' be put on board a Ship to be carried from Port to Port, without Wars 


-rant from the Cuſtom-houſe, all ſach Goods ſhall be forfeit, per is, S:4t. | 


If the true Content of Quantity and Quality be not mentioned in the Certificate, un- 
der the Cuſtomers hand in the Port where they are Shipped firſt to-paſs for another Port; 
all fach Goods not certified or diſcharged before the ſaid Certificate delivered, and the 
Goods viewed, ſhall be forfeit, per Stat. 3 H. 7. 7. 

Buere, Whether this Statnte be in force or not ? an | : 

All manner of Goods, Wares, or Merchandize, that ſhall be Expotted, and eſcape un- 


diſcovered unto the Offices of the Cuſtoms, the Owner or Proprietor ſhall forfeig double the 


Valne,according to the Book of Rates 3 Except forCoals;for which they ſhall forfeir double 


the Cuſtom. #Yide Star. 14 Car.2. 


All Goods, Wares, and Merchandize, that ſhall paſs by Land betwitt England and Scots 
land, ſhall paſs by and through Berwick and Carliſie, and pay Cuſtom-at.one of thoſe Porrs, 
otherwiſe be forfeited, per Star, 14 Car, 2. 11; Frff Wi 
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"Jn what Caſes Ship and Goods ars forfeited uptn Export atiqn of Goods 
F any Woman, or other perſon under the Age of twenty one years, except Ship-boy 


King, or fix of the Privy Council, the Ship in which' ſuch: Perſon ſhall fo paſi 
be forfeit. Yide Sar. 1 Jar. 4. i: 


i avy Perſon ſhall Tran) or Ship to be Tranſported, Leather, Tallow, or Raw 


Hides, to any place beyond.the Sea, all ſuch 'Goods ſhall be forfeit, as uſo the Ship 


- wherein they are Exported. Fide Stat. 18 Eliz. 9. > 


if oy Plat croſs the Seas beyond Norway Baſtward, or Camn in Normandy South. 
word, thy. be forfeit. Yide Stat. 1 Eliz. 13. 5 Eliz.5. 13 Eliz. 15, | 

If any Corn, or other Victual, be Tranſported, exceeding the Prices mentioned in the 
AQ for encouraging of Trade; or if anyWood ſhall be tranſported, they ſhall forfeit the Veſe 
ih which it ſhall be Exported, and aiſo double the value of the Goods. Yide Star. 1. 2 Phil, 
& Mar. 5 the Maſters and Mariners all their Goods, and a years Impriſonment. | 

If any Goods of the growth, produCtiony or manufafture of Europe be tranſported into 
bis Majeſties Plantations, except from England, and Engliſh built Shipping,both Ship and 
Goods, are forfeited. Yide Star. 15 Car.2: 5. 

If the Maſter ſhall ſuffer any Goods to be Landed before a due Entry made within twen.. 
ty four hours after arrival in the ſaid Plancations, both Ship and Goods are forfeited. 

id. Srar. 

ar any Ship ſhall ſet oot to Fiſhing, or other Veſſel ſhall ſer ont for the Weſt Country or 
I{cland Fiſhing,before the tenth day of Mech in any Year,ſuch Veſſel ſhall be forfeit. Fide 
Stat. 15 Car. 2.14. intituled, An 4A for the Fiſhing Trade, 

If any Sheep or WolJ, Woll-fells, Wooll-flocks, Mortlings, Shorlings, Yarn madeof 
Wooll, Fullers-Earch, Falliog-Clay, ſhall be Exported, all ſuch Goods are forfeit, as alfo 


the Ship wherein they are Exported, Fide Stat. 12. Car. 2. 32. 


If any —_ or Gold be Exported without Licence, -it ſhall be forfeited. Yide Star, 
qR.2.2. & 9 Edv.3.1. & 2 Hen, 4.5, & 2 Hen. 6.6, | 
*-None but Merchant Strangers ſhall tranſport Woll, Wooll-fells, Leather, and Lead be» 


yond the Seas, upon the forfeiture of the ſaid Goods. Yide Star. 27, Ed.3.3. 14 Rich,a,s; 


If any Skin, tann'd or untann'd, of any Ox, Steer, Bull, Cow, or Calf (except Calye- 
Skins of four pound weight don or under) and Sheeps-zkins dreſſed withouc the Wool 
of ſuch Skins or Hides, which are for the Ships necellary Proviſion, ſhall paſs out of Zag- 
land the Seas, or into Ireland or Scotland, or the Iſlands belonging to England, 


beyond 
fholl be forfeited. Yide Stat. 14. Co. 2. 7. £29 
aforeſaid, that ſhall be taken off of any Beaſt in any of 


Mee the Hides or Skins Srapen 
Iſlands belongin neland, except Ireland, tranſported into any Place ex» 
England, ſhall forfeit double the value for every Offence, per 5d. Ste. 


to E 
; the 
© a trnace of Ammunition may be prohibited a&His Majeſtics Pleaſure, 12 C#:43. 47 
i" up Sheep ſhall be Exported, the Offender ſhall forfeit 20 5. for every Sheep. Fide 
12 Car. 2. 32. 
If any Wooll, Wooll Fells, Wooll Flocks, Mortlings, Shorlings, Yarn made of 
Wooll, Fullers Earth, Fulling Clay, hall be ſhipped tro be Exported, the Offender ſhall 


forfeit three Shillings for every pound 
If any Maſter of oy nn , be knowing and conſenting to the Ex- 
portation of the Goods aforeſaid, he ſhall forfeit all bis and Chatteks, per id, Stari 
Theſe Offences are alſo made Felony per Str. 13, 14. Cer. 2. 18. ſuch Wea- 
ther- ſheep, Wooll, or Wooll-flocks, as are for necellary for the Ships uſe. 
If any Wool, Wooll-flocks, or Yarn made of Wooll, be wich any Engine 
Wooll or Wooll- 


into any Sack, Pack, or other W! , or ſhall put, pref, or 
en Yarn into any Pipe, Butt or Hog head, Cheſt, or other Cask or Veſſel, or carry or 
hy any ſuch W Wooll- or Yarn made of Wooll, near to the Sea, - or any Na- 
vigable River, alt ſuch Wool!, Wooll-flocks, and Yarn made of Wooll, ſhall be forfeic- 
ed. Vide Stat, 13, & 14 Car. 2.18. 


. If any Wooll, Wooll-fells, Mortlings, Shorliogs, Yarn made of Wooll, Wooll-flocks, 
Earth, F =o y nk, ack, Bag, or 


Folters- alliog-clay, or Tobaccopipe-clay, being in an 
 Cask, fhall becarried any Horſe, Cart, or other Carriage, except in the day time 
. 6: from the firſt of Mord to the ninth of September betwixe the hours of four 
Ni the twenty ninth of , until che 


"Book Vit. [4 


or FaQtors, ſhall paſs over the Sea, without Lice. | 


in the Morning, and cight at Night, and September 
firſt of Mareb Between the hours of ſeven in the Morniog, and five at Night, otherwiſe 
tobe forfeited, per id, Sher, | = f 
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If any Tobaccopipe;clay be Exported beyond the Sea, the Officer ſhall forfeit three- 
- - BK Hillings for every pound weight, per id. Star. Sad 

's, If any manner of Sheep-skins, Wooll-felis, Mortlings, Sborlings, or the Skins of any 
te * Stag, Buck, Hind; Doe, Goat, Fawn, or Kid, or the Pelts or Skins of any of them, 


It or the Leather made of any of them, be put on board any Veſſel to be Exported, they 


hall be forfeited, as alſo two Shillings fix Pence for every Fell, Shorling, Mortling, Pels . 


Ww or Skin, ' ſo ſhipped to be Exported. Vide Stat. 5 Eliz. 22. 
Ip " All grear Carcel, except bf Scorland, that ſhall be imported into England or Wales be- 
twixt the firſt of Faly and the twentieth of September, in any Year ; and allgreat Cattel 
of Scotland that ſhall be brought in betwixt the twenty fourth of 4#gaf and the twenti- 
eth of December 1n any Year, ſhall forfeit forevery Head Forty Shillings 3 and for every 
Sheep brought in betwixt the one and twentieth of Augnft and ooendleth of December, 
el ten Shillings per Star, 15 Car. 2. 5. | 
i - If any Goods be entered in any other MansName han the true Owner and Proprietor; 
* they ſhall be forfeit: And if the Officer conceal any offence ia the ſaid At, he ſhall for- 
oO feit one hundred pounds. Yide Stat. 1 Eliz. 11. 
d If any Man, being free of the Priſage of Butlerage of Wine, ſhall Enter another Mans 
Wines in his Name, whereby the King loſeth bis Butlerage, all Wints ſo Entered are to 
p forfeit double the value of the Cuſtoms thereof. Yide 1 Hen. 8. 5. 
l 1f any Man offend contrary to the Stat. 1 Hen, $, 5. he ſhall Gefelt all his Goods. 
Vide Stat 2, & 3 Edw. 6. 22. 
If any Officer of che Cuſtom ſhall ſuffer or give any Warrant for any Sugar, Tobac- 
+ co, Ginger, Cotton-wool!, Indico, Speckle-wood, Femaice-wood, Fultick, or any o- 
ther Dying-wood, of the growth of any of his Majeſty's Plantations, to be conveyed 
into any parts beyond the Seas, befote they are Landed in England or Walti, fot every 
offence he ſhall forfeit the value of the ſaid Goods. Vide Seat. 15 Cir. 2. 5. 
All the Goods of an Alien Merchant or Faftor in any of his Majeſty's Plantations are 
- forfeited. ide Stat. 12 Car. 2, 18, 
If any manner of Copper, Braſs, Latten, Bell-metal, Pan-metal, Gun-metal, or 
' Shroof-meral, ſhall be pur on Board any Veſſel to be tranſported, the offender ſhall for- 
*feit double the valne, to be divided betwixt the King and the Proſecutor.” Vide Stat. 
'83 Hen. 8. 7. | 
Andalſo ten pounds more for every thouſand pound weight ptr £47. 2 &z Edv. 6.37. 
The Cuſtomer ſhall cake Bond in double the yalue of the ſitid Goods, when they ſhall 
be tranſported from Port to Port, and alſo 101, over and above for every thouſand 
weight and give Bond ; yhich Bond if it want # Date, the Cuſtomer ſhall forfeit 
"the value of the ſaid Goods, and alſo his Place, per id. Star. | 
- If any Cuſtomer grant a falſe Certificate for the ſaid Goods, he ſhall forfeit his Place; 
| value of the Goods fo concealed. 33 Her. 8. 7. 
If any Maſter of 4Ship, Owner, Purſer, or Boatſwain, knowing ſuch Metals to be 
ipped, and do not diſctofe it within three days, he ſhall forfeic double the yalue of it: 
Vide Stat. 2 & 3 Edw.6. 37. ; 


0 
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of } 1f zoy Officerof the Cuſtom-Honſe, knowing ſach Metals to be Shipped to be tranſ- 

. ported, do nor ſeize it, he ſhall loſe his Office, and the value of the Goods ſo Shipped. 
”y Vide Stat. 2 & 3 Edw.6. 37. 
yt If any Perſon ſhip any of the ſaidMetals at any place,except where there is aCuſtomer, 
al he mol Leia the value of the Goods, and alſo ten pounds for every i000 pound weight, 
ine a”; the Governor of any Plantation belonging to bis Majeſty, do not his Duty joſtly; 
ol —_—— to the AF for Encouragement of Trade, he ſhall torfeit bis Place and 1000 þ, per _ 

#. 15 Ca.2.15. 
bo | A Perſon that ſhall be found guilty of tranſporting of Leather; ſhall for every 
" Offence forfeit 500 5 Yide Stat. 14 Car. 2.7. 

-, Every Cuſfomer, or other Officer, that ſhall negle&t bis Duty, or connive at tho 
ke Tranſportation of Leather, ſhall for every Offence forfeit 106 Pounds. Fide Star: 
'or? #1 Jac. 22. any 5: "PRITT 
ne. | Every Cuſtomer, of other Officer, that ſhall make a falſe Certificats of the Landing 
20s bf Leather, ſhall forfeit-1001. per id. Stat. xp <a 
the If any Goods. or Merctrandize half be ſhipped or Landed at-any uolawful time or 
iſe ace, for every Offence the Maſter, Owner, or Purſer ſhatl forfeit 100 4. 1 Elect): 

I4 C&2.11; Lawfod 
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” 116 ' Penalties and Forfeitures: relating to Book VII. 


: Lawful times are only from the firſt of March until the firſt of September, betwixt Sun-riſing and 
p Sun-ſettigg ; :and from the firſt of September until the firſt of March berwixe 7 a Clock, in the 
Moraing, .and 4 a Clock in the Afternoon. The Port of Hull x here excepted. 


_ If rhe. Captain; Maſter of a Ship, or Purſer ourward bound, ſhall rake in any Goods before En. 
J try; he ſhall forfeir 100 /. Vide Stat. 14 Car. 2. 11. 
f he go away before cleared on Oarh in the Cuſtom -houſe, giving a true Account of his La- 

ding; tc. he ſhall fofeir 100 /. per id. Stat. 

it any Captain, Maſter of a Ship, or Purſer, do nor bring his Ship ro the Port, and make En 
with as anc ſhoe as Wind and Water will permit, for every Offence he ſhall forfeit 100/, V; 
Stat. 14 Car. 2. p 

If he permit any Goods to be raken our of rhe Ship, to be Landed, before he hath made his ge- 
neral Entry upon Oath in the Cuſtom-houſe, for every Offence he ſhall forfeit 100 /. Vide Star, 1, 
Eliz. 11. | 

IF ahy Caprain, Maſter of a Ship, Purſer, or Boar-ſwain, or other Perſon raking Charge of the 
Ship, ſhall permit any ſort of rhe Package therein ro be opened, imbeazled, or alrered, for every 
Offence he ſhall forfeir 100 /. Vide Stat. 14 Car. 2. 11: | 

Men of War to be liable to the Rules that Merchants Ships are ſubject ro T.iberry to go on board 
| and take out Prohibited and Uncuſtomed Goods. The Commithoners and their Depuries ro enter 
A on board, and bring on ſhore Goods outward and inward bound, The Officers may ftay on board 

. until the Goods be diſcharged. 14 Car. 2. 

If any Goods be found concealed aboard the Ship,when the Officers of the Cuſtoms have cleared 
the Ship, the Maſter, or other Perſon, ſhall for every Offence forfeit 100 /. per id. Star. 

If any Wharfinger, Crane-keeper, Searcher, Lighrer-man, or other Officer, knowing any Of- 
fence contrary to the Starute, do not diſcloſe it ro the Cuſtomer, he ſhall forfeir 100 /; Vide Srar. 
1 Eliz, 11. | 

If Sa Wharfinger or Crane-keeper ſhall rake up or Land, or-tuffer to be Landed, or ſhip off, 
or ſuffer ro be Warer bound, any Wares or Merchandizes, at any unlawful time, or without the 
preſence of, or notice given to an Officer at tbe Cuſtom-houſe, he ſhall forfeir for every Offence 
100 |, per Stat. 14 Car. 2. 11. The Port of Hull excepred. 

If any Officers of, rhe Cuſtoms ſhall directly or indirectly receive any Bribe, Recompence, or 
Reward, or ſhall connive ar any falſe Entry of Goods, he ſhall forfeit 100 |. per id. Star. 

"ay Merchant, or other perſon, ſhall give ſuch Bribes, for every Offence he ſhall forfeit 501. 

id. Stat. | 

If any Packet-Boar, or other Veſſel appointed ro carry Letters, ſhall Import or Export any ' W' 
Goods or Merchandize, for every Offence the Maſter ſhall forſeit 100 /. per id. Star. 

If any offer to ſale any Foreign Bone-Lace, Cur-work, Imbroidery, Fringe, or Needle. 
work made of Silk, or Thread, for every Offence he ſhall forfeir 50/. per id. Star. 
, If | any of rhe {aid Goods be imported into Eng/#nd or ales, the Offender ſhall forfeir 100 {. 

: 8d, Stat. 

Pi any Officer of any Port ſhall make a falſe Cerrificate, he ſhall forfeit 50 /. per id. Stat. 

If any perſon ſhall falſify any Cuſftom-houſe' Warrant, he ſhall forfeir for every Offence 100 /, 


per 1d. Stat. : 

—Every Officer appointed ro an Entry, ſhall make report thereof under his Hand, unto 
the Chief Officers of rhe C the nexr day, u the penalry of 100 /, unleſs there be 
cauſe of longer time to be allowed by the Chi Oficers of the Cuſtoms, id. Stat. 


If any French Veſſel put any Goods or Paſſengers on ſhore, or into an r, ro be conveyed , ——_ 
on ſhore, and nor pay the five ſhillings Tonnage due upon French Veſſels, upon their rerum 
L they ſhall forfeir ren pounds, and pay of dir -Dury, per id. Stat. 
If any Pilot or Warerman ſhall go out from any Port, to fin in any Goods or Paſſengets from 
aboard of any French Veſlels,for every Offence he ſhall forfeit forry pounds per 5d. Star. — 
It an Culoter, Ccmprroller, or her, or their ies, do nor give their a 
the Cuſtom-Houſe ar ſuch rime and places as are appointed by Law, and alſo do nor rheir utmoſt 
diligence in their reſpective places; for every Offence the Offender ſhall forfeit 100 {. Vide Stat. 
T Eliz, It. 
If any Cuſtomer, Comptroller, or Searcher be nor refident upon his Place and Office, for every 
Offence he ſhall forfeit 10 4. Vide Stat. 1 Hen. 4. 13. 4 Hen. 4. 20, 21. 13 Hen. 4. 5. 
If atiy Cuſtom-Houſe Officers fraighr any Ship, or uſe any Merchandize, or keep any What, 
or hold any Hoſtery, or Tavern, or be Factor, or Arrorney, or Hoſt to any Merchant, for ever} 
Offence he ſhall forfeir 4© 1. for every fix Months, to be divided berwixt the King and the Proſc- 
cutor. . Vide Stat. 20: Hen. 6. 5. ' : . 
If -_ Cuſtomer, Comptroller, or Searcher, be a Common Officer, or Deputy ro a Com- 
mon Officer oa try, Borongh or Town, upon the penalry of 46 /. for every fix Months hc 
ſhall Officiare both Offices rogerher. Vide Star. 3 Hen. 7. 1. 4 
, Whether this Statute be in Force or Repealed by the Stat. 1 Hen. 8. 5. 
Engliſh Shippiog is either Engli built, os bought bona fide with Engl Money, whereof every 
Owner,Orpart Owner, are Engliſh, Iriſh, Welſh, or of his Majeſty's Plaatarions, ANON 
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A Table of Artificial Sins and Tangents. 


| 56709049 9.999431 


Co-tan 


"68, 542819 9. 599735 8. INE I Ta56916 
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2 8.54999 5]9-999726 8.550268 1 1:449732, 
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| ; Degree 3. - 5 
| Site | Co:fine |Tangert} Cov 
8.7 188009.999404 $.71939611 1.28 

8.721204 9. +9993988. 7218041 1.2791 
8.723 39$9-9993911$-724204[1 1.2757 
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A Table of Artificial Sines and Tangedts. 
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| "1 Co:fine | $ 
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_Degree, 4. 


| Degree 5. 


My Sine - , Co-fine, Tangent Co-rang. 
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5518.93301 5 9:99839 -934616111.065384 
56.8.934431/9.-9983881$.93609311 1.063907 
$.935942'9.99837713.937 56511 1-06243 5, 


930155]11.069845) 


| 


Io + w 1 


kt. Me ed A. Mo Oo 4 


$02 © 


9.00827 9 
(9.00951 8 
9.01073719.99770619.01 303 tj 1.986969] 4 
9.011962(19.99769 6. 
9.01318219.99768 5 
9.0 14400,9,99766 4 
9.01 5613/9:99765 3 
9 0168249 997641 . 2 
9.018031/9.99962 ,020403111-979599]. 1 
9.019235/9-99761419.021620 11.978380] 6 

Corfine, | Sine | rant Tangent |M, 

Degree $4. * 


p— = 


—— —_— 


"_ 


7 
8 


3219-256071 
2319-25717 

24'9 bo 
3519259367 
436 
7,9-061351 


$;9-06263919- 


02163 


,024016 
02J20J 
026386 


9 


| 109-031089/y.997480 
| 14 9-932257/9-997466 
12,9-03342 119.9974 52 
13,9-034 58219-997435$ 
149-93 574 119-99742 5 
15 2236896199974 11 
| 46/9-035048 
| 19-2391 97 
(9-040342 
Ig y-041455 
20 9-942625 


4 


.02232 519. 


9.997534 . 
027 567,;9. 


02374419-997 597P- 
$$02991 9.997493 


021620 


024044 
+025251 
+0264 55 
.027655 


Tangenr| Co-tang. 


— 


10,978380, | 
.022834{10.977 166, 
19:57 5956; 
10.974749 
109.973545] 


032425 
9.033609 


9-934791 
9.93 596% 
$-037 144, 
6.033316 


997397 
997383 
9.997369 
9:997355 
9997341 


9.040651! 
9.041813 


19:972345, 


10.971 148: 
10.969954/ 


10.968763' 


10.967575' 


10.966391 | 
[10.965209 
10,964031 
10.962856 
10.961684 
2:23948 5119.960515 
10.959349 
10.959187 
10.957027 


22(9-044595 
ora 


4 : 


940545966 


053271 


$115-04376219-997 32719- 


9:99731319- 
19-997299'9- 
9.0471 5419-99728 9- 


060460 


48,9-97336619. 
49 9-274424 
go 9-27 5480 


$4.9-279676 
55 $:9807 1919.99632.5. 


94997098 


2619-049400 $:9972.56,9-2531 44 
2719-05051919-99724 

'| 28/9-05163519-997228(9-0 54407 
9.99721419-25339353 
997199 2:236630 
9.99718 5[9-957781 
9-997 170[9-058900 
9.9971 53619.060016 
9.997141/9-061130 
9-99712719:262240 
9:9971 12(9-06334 $11 0.936652 
P9644 33;19+935547 


IO0:951273 
10.950131 


10.94 5593 
10.944465 
10.943341 
10.942219 
10.941100 
10.939984 
10.938870 
[0.937760 


9. 5327711 9-946723 


10.9150353 
10.94 4000 


110.910856 
' Tangent 


10.912950 
10.91 1902 


A Table of Artificial Sines and Tangent, 


Degree 7. 


Sine - | Coine , 


x 4 


Cor I 


9.037947 9- 
9.088970 9, 


9.955894 9. 
9.086922.9. 


.0940089.996673 


996751 [9.9891 

996735 
996720, 
996704 


p.obyg yo 9966089 .09250 we pt 
+094 3 36j1 0.90566 


.0950569-996610 
.096062/9-996594 


—_ 


9.092024,9-996637|9.09536 19,2904633154 
093037 9-99664 119.096395[10,993605 
094047 9:99662 519.0974 to: 


9.29946 


.097065 9-996 578 
9.098066 9-996562 
9.099065,9-996546 


9.10048 
9.10150 
9.10251 


«100062/9-996 530 «19353 
,Ioto0569-99651419-10454 


9.1020489-9964958[9.10555 


9.103039 9-996482 1o6556/10.393 3 
9. 10402 5,9-996465;9-107 555 10.39244 1142 
9.1050109+996449 


9.10856 


ro,91 $36 So 


.090187[10,9909813159 
9.091228t0,908772/58 | 
$.092266]1 0.999734157 [| 


6 
$5 


33 


.098446|[10.901554/51 


to,.900332/50 
10.399513/49 
10.8984 96/48 
9110.897481/47 
10.8964 68/46 
10.8954 58/45 
. Tobpgarolas 


oj10.891 440/41 


-105992/2:996433/91095$9110.39044 1/40 


9.109901/9-996368;9.11333 10.836467/3 
9.110877 «996351 9.114521110,885479 
«99633 519-11 5507|10.884 493/34 
«99631859.116491110.883509,33 
9963021911747 
9962851911845 
+996269,9.119425 
$99625219.12040 
:$99623 3519-12137 
«99621 949.12234 
-99620249.12331 
99618 519.1 
9.99616819.125245 
+9961 51j9.126211j10.873789'23 


9.12141 
9.122362Þþ 


| 


1399 


126125]-996083 
-12706c[2.996066 
.127993[9+99604919.13194- 
.12$92 513-996032/9$.132839 
12985 4[9.99601 519.13383 
.13078119-99 59989-13478 
9.1317049:9959901(9.135726 
.132630[9:99 5963/91 366671 0.863333,12 
.13353119.995946(9:1 37603[10:362395/11 
13447019.99 5928 
1353871999591 19-4 39476 
.13630319.99999 
-1372149.99587619.14 1 34c 
.13912919:99585919-142265 
13903719499 5584 117+ 
0.995323/9-144121 10.85 5879] 
.14083019.99580619.145044/10.85495 


9.106973 9996417 9.110536110:889444'39 
9.10795 19.996400 9.111551 1088844938 
9.108929 9-996384 9.112543 10,887457) 3 


135 


10.882328-32 
10,881 548/31 
10.88057 1/30 


.13095 


. . 


9.14040 , 


10.379596,29 
10.87$623 28 
10.8776 52/27 
0.876683 26 
e.875716. 25 


0.87475 1/24 


| '9.12330619-996134i9.12717 10.872838'22 
,124248| «996117 9.12$13c 10.871997 I 
.12.5 1891999610019. 129087]10.87091 3,20 
9.130041 10,869959/1 


10,869006;1 

10,8680536/17 

q1 0.867 107/16 
I 


þ110.3866161 
rodT5nrGlg, 


10.864274 13 


9.13854 10.386145810' 
10.860524} 9 
10.859591]| $ 
10.858660| 7 


10.857731] 6 


p6110.3856804] 5 


[4 
3 
ren 2} 
I 
852197! 0- 
'M 


Fo 


þ —- —_ 


1,4 


469-181 


- 
$393 


oprgefs 


5 


9.19433 
_ Cooſme. 


7þ-193834/9:99487 
499-18465119:99485 
o9.t , 


188120/10.81 1890 
18895$}10.$11042 
189794110.810206 
.190629110.809391 
tor462110.808538 
192294110.809706 
.199124j10.80687 


19478$0{10.805220 
606 10,804 394 


t96430[10.803570 
19725 110.802747 
198074110.801926 
.198894}r0.801 106] 


19-199713]10.800287 


Co-rang. | Tangene | 


19395$}10.806047' 19. 


9236795 


9237515 


| "Co-fine. | 


Fat # 


"> 


9.993440 


# 


0.2381 
93 57219-23587 


A Table of Artificial Sines and Tangents. 


8. | Degree 9. 
| ne. | Iangent; Co-targ. | | vine | Co-fine | Tangent, Covany. 1 
14355519-99575319-147803 10.852 197 1947329.994620 $199713]roconk 7 
119.1444 53194995735 148718 10.85128 -195129/9-994600 9.200525 10.799471[59 
.1453499-99571719.149632 10.85036 $19592519:994580/9.201345 10.79865 5158 
14624 319-99569919-1 50544 10.3494 1967 199-994 5609-2021 59110.79984.1155: 
1471369-99568 119.1 51454 t0.34854 19751 119:994 549/9-202971119.79702g)36 | 
1480269.995664]9.1$2363110.847637| [9.1983029-9945199-203782l9.79621Y55 
14891 519-995646[9.153269/10.846731| [9.19909119-994499/9-204 592]1 9795408154, 
.145930219-99562819.154174/10-345826| [9.199379/9.9944799-205400[10.794600/52; 
.1 $068619-9956101\9.1 55077]10.844923] [9.200666(9.994459 9.20620 19.793793152. 
. gf9-151569/9-995591]9.155978/10.844022] [9.201451/9. 
1of9.1 $24 3119-995 $73:9:156877,19.34312.3] [9.202234/9:99441% 
1 119-153330 $:995555/9-1 $777 5119.842225] [9.20301719-99439 
12ſ9-1$4208/9.995 537/9-158671[10.841329] [9.203797/9-994377 
r319-155083 9-995519.9.159565110.840435] [9.204577 
1419-155957 9:995 50119-1604 37/10.839543] [9-2053 549-994 33 
r5[9-1$6830/9:993482'9.161347/10.838653] |9 20613 119-99 
1819-1 57700,9:995464'9-162236|10.8377644 [9.20690619.99429 
r9Þ-15856919:9954469-163123/10.836877] [9.207679/9,99427 
13]9-1 5943 519-99 5427 /9-164008/10.33 5992] 19.2084 5219.99425 
1599.16030119:995409 9.164892110.835108 9-20922219-99423 
1611 95390,9.165774/10.334226| [9.20999219.99421 
:2119-16202519-995372.9.166654(10.333346] [9.2107609.994191 
22/9.16288 +9953 $3,9-167532|10.332468 9.2115269-994171 
23/9-163743]9-995334 9-16840g/10.331 591] [9.212291 9499415 
-164600[9:9953169.169284/10.830716] [9.213055 9.99412 
2519-1 $29719:17015710.8298431 [9.2138 189.994 1089-2197 10 
2619. 16630 995278,9.171029 10.828971 9.214 579 9-9940$719-22049211 0.779508: 
167159/9:995260,9.171899 10.828101| [9,21 53389.9940649.221272]1 0.798924 3 
$9. 16800$9.99524 119.172767 19.827233 g 222052110,797948h4 
29.9.16985619-995222/9.173634/19.826366 222830[10.777 196 
16 .99520219.17 10,825501 10,776393130 
 3119-17054719:995 184{9.17 5362/10.32.4638 10.77 56819 
2219-17 r58$9(9.9951651[9-176224\10.823776] [9.2191 169.993960 942251 56110.7748 
239-1722 99514619-1770834}10.822916| [9-21 9868( 293939 91225925 $0.774071Þ 
3419-193 99512719-177942110.822058| [9.22061$9.99391$9-226704{10.773300l: 
9.173 $10919.1 10.821201| [9.22136719-993897/9-22747 111 0.772 5291 
<>] 7 9$95089j9.179655/10.3820345| [9.2221 1519-993375'\9-228239110.77 1760; 
379-1955 .995070[9.18o508Þ10.819492| | | 
| 389-1964 11 yo5rj9:131360[10.81 $640 
| 399-17724219-995032]9-19221 rj10.81778 
20/0. 1707 01219.1 o.8 169, 
a119-1/7% 23019-13390711 0.3 16093 
| 2219-1 0497419-1347523to:815249 
439-1805 5119-99495 #185 597110814403 
a6-rS1 99493 $19:1386439110.91 3561 
6.19219 28oj10.8114720| 


3.2295 1 $19.99366019-23 5855 
7.230252/9-993639}9-23661 
9.23098 419-9936 1694237361 


$9-24037 1110.7 $9624 
11181}10.7588% 
9.24 1865|10,75$13 
6219-242610/10.75739c 
33 54{1 0.7 56644 
9.9934 1 $9-244097[10.75 590 
5-23523 519-993 39619-244839)10.755161 
9.23895 319-99337409-245 5791 10.7 54424 
35119.246315 
ine | Co-rany. 
go. 


7 


10,764141}14 
10.7633 $6113 
10.762632112 
o110.761880[11 
10.761128h1o 
10,7603 


5 a ©@wWa tu avs ow 


10,7 53681 
Tangent 1M 


_ 


- 


wH = O02 


PEE. 


+ 


A Table of Artificial Sines and Tangents. 


' Degree 10. 


o19.239670(9.993351/9-24631410.753681 
.240336j19.993324(9-2470357[10.7 52943 
-99330719-247794j10.752206 
-243530j10.751470 
9.24252619-99326 9-249264 10,750736 
| 519-24 323719:2932409:249993| 10-7 50002 
| 619.24394719+99321 719-2 597301 10,749270 
#44 .244653619-993195]9-251461110.748539 
$'9.245363(9-99317219-252191}10.747809 
'99. 246069.9.99314519-252920 10.747080! 


3 
4 


| T1 9:247478,9-993104 9-2 254374 19-74 5626 
12.9. 24818119-99308119-255100 
[13/9-248883,9.9939599-255824/10.744176 
[14/9-249533 9.993036/9-236547[19.743453 
1319-250282-9-99391 3/9:257269/19:742731 
46, 9.250980,9-992990(9-257990]10.742010 
19,9-2516779: = 238710/10.74 1290 


18,9-252373 -9929441(9- 2594297 0.740571 
9 $4.253067,;9-99292119 oder as 


| 20/9-253761 9.yy2899/9.260863/10.7391 37 


__Ime_| Co-ſine Tangent |. __ = 


10 9.24677 5:9:993127 9-253645/10.746352] 


10.744900]: 


Pate Len eNe7s 292682 
9.28512419-99177402.933 50 10.70664 
9.2353766/9.$9 17499-29401 7 19.70 39855) 
9 286408 991724Þ-2946k4 10.705316 $1 
9.2370439.99169999-295349[19.704651159 
9.237688/9.991674]9-296013/10.703987 49 
9.23832619.991649j9-296677]}10. 793323 48 
.238964[9.991624]9.297339]10,702661 47 
:28960019.991 59g9-298001}10.701999H46 
2.29023612-921 57 +2938662 10.70133845 
9.29087012.991 54919-299322110.70a67 


9.291504 


9.2921 3714-991498-300638[10.699362143 
9.29276£12-991473Þ-301295110.698705[41 
9.293399 1:99144319-39195 1110.698049]40 


249-2544 53 99287 5/9261 578[10.738422 
22'9. 235144, -992852/9-262252|10.737708 
23/9-25 5834'9- 4 ys 10.736995 
24/9-256523;9-992806|9-263717110.736283 
25,9-25721 119-992783[9-264428]19-73 5572] 
26, 19-257893;5-992759 599275992651 38/10.734862 
27. 25858319. 99273619-265847]19.7341 53 

28/9-259268;9-992713/9-26655 5119.733445 
(29,9-259951; 19.992690(5-267261]10.732739 

4 9.260633. 9.992666,9-267967110.732033 

2:992666/9:207967112:732933 
apa 2261314] 9.99264 3|9-26867 1[10.731329 

9 261994,9-992619 9-265375]19.730625 

$3]9-262673 9-992596(9-270077]10.729923 
[34/9-26335 1{9-992527/9-270779|19.729221 
519-264027 9-9925499-271479]10.728521 


265377 9-992 50119-272876)10.727124 


264703 9-992525/9-272178110.727922) 


$0j21 49499:29219999: 

$119-274708,9-9921 
Ce Dp epaga -283225 
[$39-27602 519-9924 1819-23907 
| 34,9-27668 1]9-992093[9-284 588 
3. 277337,9-992069|9-285268[10.714732 
$6,/9-277991j9-992044[9-23 594 7[19.714053 
| $7,9-278645/9-992020[9.236624| 
$8/9-279297 (9.99 19969-287301 
KF ” 2799489. 99197419-287977] 
x <2 2290599909190) 283652; 


” ine | Co-rany. 


Degree 79. 


9.294029 9.99142215 
-294658 9.99139 
+295286 9.99137 
-29591 3 9-991 346 
2965399: 99132105 10.694782 
9. 297164 9- 991295 5203800 10.694131 
3. 297788, 9:991270ls 2.39651 
9. 2984129. 991244 
9. 299034 9- 991218] $0L 
9.299655 '9.991 119915 


9.3002769-9911679]9-399109,10. 10.690891 9 
9.30089519.9911 4 119-3097 54/1 9.690246[28 


9.301514 
+43O213 
.302748 
+39ZZE 
$30397%$ 
+30459 
9.30520 


9,307041 
9.30765 
>.zo82595 
9.30886 
9.39947 
9.321008: 
9.31068 
9.311285 
9.31139 
9.31249 
9.31305 
2.313695 
9.31429 
9.31485 
9.31549 
9.3160921S 
9.316689 
9.31928 
9.317379 
"Corjine . 


2.3058 1919-9905 
9, 30643019-990 90k 


919-9908 5 


9.99067 1 


Degree il, 
Sw | Tangiind 
+288652 

289326 
.99189719.239999 


1.991 524}-299980[10,700020[43 


-302607110.697393139 
9.3093261110.696739h48 
9:303914K 0.6960861[37 


3394567 10.695433(36 


-308463ſ10. 19.691 537 


9.99111519-310399{10.689601127 
9.991090 9.311042110.46898953}26 
9.99106419.311685/10.6883 1 5/25 
>.991038(9.312327[19-68767 3j; 
2.99101219.312968[10:687032]23 
9.990986.313608/10,686392]22 
9.9909609-314247;,10.6857 53121 
3419-314885/10.685 11 5j2c 
9.315523/+6-684477]19 
9.316159,19-68384 1118 
9.316795(10.683205117 
p.317430[10.632570j16 
9.990830gÞ9-318064[10.681936 
9. 990mm! >.31$699|10.68130 
9.9907 50ÞP-319330|10.680679 
9.9907241[9-319961|10.68003g 
2.990697[9-320592(10.679408/11 
9.321222{10,67$8779}ro0 
2.99064 319-321851|10.678149] 9 
2:99061815 33247980: +6775214 8 
.99059119.323106,10.676894] 7 
2.990565[9-323733j10-676267] 6 
9.99053819-3243 58,190.67 5642} 5 
s 9905116 .324983/10.6730i7| 4 4 
:99048319-325607,10.674 393] 3 
9.9904 5819.326231/10.673769} 2 
9.99043 119.326853 19,673147] 1 
9.990404(9-327475 1.672525 | © 


© Line Co-rang.. | "Fangenc [M 


9.99088 


PPobaey 


Degree * 78. 


- 
x : 
: 


A Table of Artificial Sines and Tangents. 


ree 12, _ Fa YI ON 
MJ -Sine Co-fine. | Tangent | Cc-4 Ceotans. = Sine | Ce, Ce-fmne ine Tangent j C+- Co-tany, |. 
31787 oogoal-327475 0.672525 [9.352088(9.98872. 9-363364{10.63663e|60 '{ 
.31347319-990378$19.328095110.671905 (9-351635,9.982695 $363949(10.636060|59 | 
.31906619.99035119.32871 5'110.671285 \9-3531119.98866 pon ain | 
9 


| 


. 
— . 
. w 


.31965819.990324(9-329334,10.670666; (91353726 9.988636(19.363090(10.634910157 
«3202 5019-990297[9-329953 10. 670047, 9.35427 1/9-98860719.365664j10.634336156 

320840. 99927019. 339379/10.669430, 9-35481 5.9-98857809.366237110.633762]3 
.321430[9.990243[9-331187!10.668813 943553589. 988 548ſ9.36681 366810) 10.633190\34 
3220191999021 519-33 1803110.668197, [9.355901 99885199. 367382/10.632618]53 
.32260719.990188]9.33241$'10. 667582, '9. 356443 9.9884899.3679533/10.632047 52 
9.9-323194(9.99016119-333033!10. .666967| 9. -3 56984, 9:983460/9.368 524/10.631476|31 
r0]9.32378c 323780,9.9901 34[9-333646/10.6663 54 [23] 357 524 99884 30(9.369094110. 10.630906|50 
1119- 9-324366}9. .990107[9-334259'10.665741| 19+ *I58064 9. 98840 n9.369663(10,630339 
1219-3249 50,9-99007 -334871110.665129 9. 3 38603 9.98837 19.370232]10.629768 
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1569.556054 9.950138 9.705916 10.294084 


A Table of Artificial Sines and Tangents: | 


9.690103{10.309897] 
.953223j9.6904231[10.309577 
- $9.64390319-9531 66]9.690742110.309258 


953299 


99644165 9.953104[9-691062 10,308938; 
0.953042 .691381 bm 


i2 9.64493619-95291819.692019,10.307981 
13 9:545193 9.95285 519-692338j10.307662 
149-6454 5019-952793[9-692656110.307344/ 
15 9:64 57061995273 119-69297 5 19307025] 
16 9-64596219-95266 693293]10.306707, 
17 9-646218 9.95260619.69361 a 0.306388; 
9.693930!{10.306070 
19 9-64672919-952481 9.694248{10.305752 

69456611 9.395434) 


21 9-64724019-9523 5619-694883110.305117] 
22 9-64749419-952294{9-695201[10.304799, 
23 9:64774919-95223119.695518|10.304482/ 
24 9.648004 .695836 10.304164| 
2x 9.648259 .696153!10.303847 


'9.658531/19:94949 


9.658284/9.9495 5819- 
| : 


(9-658778/19-94942 


9.659025 
9.659271 
9.659517 


# * Degree 26. Degree 27. 
Mj vine __ | Langenr | Coefang. _ dine | | Cocfine [Tangent | Co 
5.641842 953660 9.688182/10.311818] (9.657047[9.949881]9.7071 

1]9.64210119.953 599,9-688502110.31 1498] [9.65729519-94981 69. 
2/9.642360[9.953537,9-688323|10.311177 9-6575429-94975 ; 

1 319-64261819.953475 .689143]101310857| 19.65779919-9496389. 
49-64287719-95341319-639463110.310537| (9.65803719-94962319- 
5'9.64313519:9533 5219-639783[10.310217| | 


9.949364 
9.949300(9-70997 I]10.29002915 1 
9.94923 519:71928210.285718 


9.659763 


(9-660991 
9.661236 
9.661491 
9.661726 
9.661970 


9.660 50119.948975 9. 
2. 6607469.948910P: 


9.94917019-719593]10.28940 


9.94884 3j9- 
9.94 8780f9- 
9.94871 519- 
9.94 8650p 
9.948 58419- 


(9-662214 


9.948519 N10.286305]39 


9.662459 


$9-66270319.94838 


9.66294 


.95204 319.6964 70{[10.303530 
96787110.303213 
28 9.64902019-95191719.699 103 r0,302897, 
29 9.649274(9-95 18 5419-697420([10-302580 
go 9.64 952719- 9.6977 36/10.302264 


269.648512 


232 9.650034{9-95166519-698369 b 0.301631 
33 9-650287[9-951602 698685510.301315 
24 9.6505 39. 51539 9.69900rj10.,300999 
35 9:65079219-951476 9.699316 10.300684 
36 9.651044[9-9514 12 9.69963 | 
37 9.65 129719-951349 9-699947110.300052 
38 9.651549 9.95 1236 9.700263110.299737 
29 9.5651 $00ſ9.951122 9.7005 
gol9.65205219.951159 9.702393 
£52304 9.931096 9.701208[10.298792 

9.95 1032 9.70152310.:2984.77 | 


4 


.63353919-950778 9.70278 1110.297219 
479-653$08/9.950714 9.703095/10.296905 
489-654059 9950650 9.703409 10.296 591 
4 9.654309 9950536 9.70372 10.29627 
409554558 9.939522 9:72493519:295964 
$119-654808 9.950458 9.704350, 10,295650 
$29.64 5058 9.959394 9.704663/10.295337 


| 35295: 5805 9.950202 9.705603 10.294397 


$79.656302 9.959074 9.706228 10.2937 
$$9.636551 9.950010 9.F06541 10.2934 59 
599-656799 9-949995 9.7068 $4 10.293146 
609.657947 9:949831 9:707166 10.292834) 
| Tejne Sine | Cota.) Tangere| 
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27 9.64978 119.951728[9.698053/10.301947| | 


9.66367 


| 


9.664163 /9.94799519 
(9.6644069.947929%-7164 


,9.663190'9.9482 5719+ 
ELIE 


9.66392 9-948060 


.714005|10.285995h8 
1410.2385686}37 


9.94845 


943323 


3 
11524%10.28475934 
71555H10.2$4449133 
9.715869 16.284 140/32 
.71616%0.2$3832}31 


04312 


(9-664 133, 
9.663375 
9.665617 
[9665859 


+666342 


668986 


9.6646489.94786 
(9.6648919.94779 9.7 17093 


9947539971932 
9.6661009.947467 9-7 1863 


-666 58319-94733 5,9-71924e 
$6624 94736911253 10.28044 


9:9470709-720476t0.27952 


.669225/9.9466049.722621[10.277379|to 
9.94653 


10.283523/30 
10.28321 5/29 
10.282907128 
169.2382 599/27 
r6.2322911}26 
10.281983/25 
10.2876 
10.238136723 
10.281 060[22 
10.28075 AT 1 


41678 


9:94773119-71740 
9.94766519-7177e 
9.947600,2:7190! 


9:947401/9.7 1894c 


9947203071986 10.280139fr5 
9.947136, 720169110.279831 
7 


9.947004 9720783 10.279217116 | 
9.946937 2:721089110.278911fr5 
9.94697 19-721 39611 0.27860 414 
.946804 9-721702110.278298114 


9.946738,9.722009]10.277991112 


9.946671 9.72231 [1 0.277685/i1 


F22927)1 0.27707 


9.670181 
d.610419 


0.671372 
5 671605 


Ce Joreh, ». 


9.945471 


9.670658/9.946203/9.7244 54 
3.67089619.946136/9.72476c 
d.671 134 9.946069,9.74506 


.723232|10.276768 
9464049.723538]10.27646! 
.94633719-723344}10.276156 

9.9462709.724149110.275851]. 

10,27554 

10.27 324 

10.274935 


Io, 00 


$9-9460029.72337c 


9.94593 319.72 5674 
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A Table of Artificial Sines and Tangents 


M — Co-tang. 


 oly. e716 2945935 9- 5 10.274326 
119.67184 719945868, 9-7253979/10-274021 


10l9.673977Þ: 94526115 


I 11/9.67424 39-94 519315 
I 4 674448 9- 945125 
1 319-674 68419-94 505% 

1419-67491 9,9-944990[9-729929[10.270071 


.72.9020 I0.270980 


9.729626[10.270374 


672084'9 9458009. 726284\10.27371 
319-672.321 "4 64 9:727588[10.27341 
9.67255819.94566619.726892/10.27310 
_$19-67279519-94 5 59819-72719711 0.272803] - 
.673032,9:94 553119-727501[10.272499 
ome 9.94 546419-727805110.272195 
.673505,9-945396[9-728109|10.271891 
< 23dex 4 +94 532 319-728412110,271588 


-728716]10,271284 


9.729323[1 0.270677] . 


1519.67515 19-94 -944922 9.730233110.269767 
+675390/9- -94485419-730535|10.269465 


-675624,9-944786]9-730838 
-675859/9-944718]9-731141 
pAb34 «944650 9731444 


+944 17219-73355 


27 967796419. +944 10419-733860j10.266140 
23/9-67819719-94403619-734162|10.265838 
2919678435 9-94396719-734463110.265537 
| 3919-678663[9.94389919-734764110-265236 
| 3119-67889519.943830ſ9-735066/10.264 934 
3219-67922819.94376119-735367|19-264633 
9.679360(9.943693[9-735568[10.244332 
3419-67939219.94 362419-73 5969/10.264031 
3 519.6 9.94335 519-736269110.263731 
3619-680036[9.94348619-736570/I0o. 263430 
3719-680288]9.943417[9-736870 10. 263130 
33]9-680519}9-94334819-737171/10.262829 
3919-5807 30[9.943279/9-737471/10.262 529 


40.9.680982 .68098219.943210 $737771 10.262229 
41.9. 9.68121 306 -943141/9-738071|10.261629 
i 42'9- -631443]9-943072(9-7338371|10.261629 
> 43/9-68167 9.943903 (9-738671/10.261329 
44 9-681905'9.9429349-738971110.261029 
459682125 9.942864 9.73927 1/19.260729 
ON E02363 9942795 9-739570 10.260430 
47 9.632595 9. 9427269. -739370 10.260130 
" 9.682825 9-942656 9.740169 10.259831 
3055 9-942587 9.740468 10.25953 
509. 683284 9-942517 9.74076710. «259233 
$119:683514 9. 942448 9. 741066, 10.258934 
$29-683743 9.942378 9-741365.10.258635 
53,9-683972 9.942308 9.741664, 10.2538336 
. ©>pprtd 9. Cas 46 9-741 $6.20. .258038 
39.9. -942169 9.742261 10, :257739 
$32 96846 58 9.942099 9.742359 10.257441 
of $79.684887, 719-942029 9.742858 10.257142 
589.6851 Is 9.941959 9.743156 10.256844 
-68524319- many 9.7434 54 10.236546 


685391 9743732 10,456248 
[ Corang. | Tangent 
'- Degree 61. 


-Y 
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968557119. 


9. 9.692362 
9.69278 
9.69300 
(19-693231 


9.69434 
(9.69456 


Degree 29. 


| ine Ce. | Co-ſme | Tangent 


9.6921 1519-93976 
(9-6923399. 229697 
9.939625 

939534 


9. 9-6934 53.9: 9-93933$ 


93995 


(9-694. 786 
9.69500 
9.69522 
9.69545 
9.695671 
695892 
696113 
[9-69633 


by 696995 


9-59787419-937895 
9.69809 
9. 698313 
(9.69853 


 Corfing.” 


9.9378 


9.698751 +937604, 
9.698970(9-93753119.76143 


:747319 
74761 
747913 
748 


6 INgY 


749997 
*749393 
9-94 :749689 


Io, 248933 5 


10251495 
10.25119 
10.250903 
10.25060714 1 
22:25931 1140 
19.2500r 5139 
10.249710 - 
10.249424]37 
19.249128136 


756465 10.24353 
-933691/9-7 56759110.24324 
-93386199.757052[10.242941 
29385479. 75734511 9.24265 5114 
+93847 $9-757638 
938402,9-7 57931 
(9-696554/9-938330/9.7 38224 
(9-69677319-9382589.758317]10 
«93818519. 753810 
'9.69721 519-9381 13,9.7 59102 
9.69743 519-938040,9-759395 
9-69765419- 9379679-7 39687] 


12:7 5997 


10.24119c 
10.240898 
10,240605 
10,240JI 
10,240021 


10.248334 34 


11517 57110-24 8243133 
«7 52052410.2479 
9-752347]194247653131 
9-732642/10.2473 


9.752937|10. 247069 
9-7 53231110.24676 


+-93943219-753526110.246474þ 
+9394 1019-7 53320[10.246 180k 


$132 


9-734115110.24 5385 ' 
9. 9-6936769-93 93926719.754409/t0. 245 591: 
9-6938989.939195 75479311 0.24529 
9.6941209-939123 +7 54997119.24 5003122 
7 55291]10.244709 
-938980/9.755585[10. 
9329009-75 5671 10.24412 
93383 
-93376 


23 


10.242362}1 3 
10.242069112 
10,241776\11 


14$3}10 


5997022 9.76027 
2937749 9-760 364110,239436 
937676 9.760856 10.2391 

9.761148110,23$852 


10,238561 
L ANRENT | 


Sine | | Co-tany. 


10,23972% 
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9,711839,9,933966 
Co-ſme | Sine 


9.72897 10422122 
[Corang. | Tangene 


Degree. 59- 


Sine. | 
Jegre 


9-928420,9-793789]10-2c 


Degree. 30. Boe Degree 31. 
| OS] OM enr| Co-tang. vine | Co-fine Tangent Cot 
9-937 53 119-761439 10.238561] [9.71183919.9330 9.778774\10.221226160 
9:9374 58,9-761731[10.238269] |9.712050(9 93299019:77906p 10.220940 59 
9.93738519-762023|10:237977] [9.712260(9.93291 10.220654|58 
9.93731219.762314{/10.2376 9.71246919.93283 
9.93723819.762606|10,237394] [9.71267919.93276219.77994$ 
9.93716519-762897110.237103| [9.712889(9.932685/9.780203 
9.93709219.763188[10.236812| [9.713098[9.93260919.780489 
9-93701919-763479110.236521,; [9.7133089.932533|9.78077 5 
9-93694619.763770(10.236230| [9.71351719.9324 5719.781060 
9.93687219.764061[10.235939) [9-71372619.9323801(9.781346 
9.93679919-764352]1 0.235648| [9.71393519.93230419.78 1631 
.1701 36819-93672 519-764643119.235357| [9.71414419-93222819. 
.70158519-93665219-764933119.235067| [9.714352/9.9321 5119-782201 
.10180219.936578]9.765224110.234776| [9.714 561]9.93207519-782486| 
.70201919.93650519.765514[10.234486| [9.714769(9.93199819.782771 
79223619:936431 9-765805119-234195] [9.71497819.93192119.783056 
1024 5219-9363 5719-76609 5]109-233905| [9-71 UL $783341 
,702659(9.93628419.766385110.233615] [9.715394|9.93176819.78362611< 
.70283519.93621c[9.766675110.233325] [9.71 5602/9.93169119.78391ofto. 
.70319119-9361 3619.766965110.233035} [9.715809(9.93161419.784195110.215805]4 1 
9.70331719-93606219.76725 5119.23274 5] (9:-71601719.931 53719-784479]12-21 5521140 
2119-703 53319-93 598819.767 54 5119-2324 55] . 9.71622419.931460j9.784764110.21 523639 
.10374919-93 5914[9-767834119-232166] 19.71643219.931 3839.785304$110.214 9521/38 
2319-7039641(9-93 5840[9.7681 24110.231876 9.71663919.931 3069.785332 10.214668|37 
9.70417919-93 576619.7684141190.231586} [9.716846(9.93122919.785616]10.214334(36 
9.70439 519-93 569219.768703|19-231297] [9.717053/9.9311 5219.785900[10.214100[35 
2619.70461019.93 561819.768992110.231008| [9.71725919.93107519,786184510.213516134 
2719-70482 519-93 554319-7692$1110.230719} [9.71746619. . 19.213532133 
2819.705040[9-93546919-769571119.230429] 19.71767319- 1867 5241 9.21324$132 
12919-7052 5419-93 539519-769860[10.230140 671797 930984 319-787036[10,212964[31 
3919-72546919-935329 9.770148$110.229852] {9.718o85({9.9307 10.212681 39 
21/9-70568319-93524619.7704 37] 9-229563] [9.718291 .787603]19.212397|29 
2219-705398[9-93517119.770726110.229274| 19.7 18497(9.93961119.787886[10-2121 14/28 
33/9-70611219-93509719.771015]10.228985 9.718$703(19.93052319:73517c 10.211830[27 
3419-706326[9-93 5022 9:771303|10.228697 7189s 188453110.211547126 | 
519.70653919-934948319.77 1 592/10.228408! {9.719114 .788736110,21 1264Þ5 
9.93487319.771880|10.228120 (9-719320 .930300(9.789019110,21098 1124 
9.93479819.772163110.227332] {9.719525(9- .789302[10.210698}2.3 
.93472319-772457119.227543} [9.71973019. .J89595110.21041 22 | 
-93464919-772745119.227255] [9-719935 .789868110.210132]21 
$934 574 73933/19-22696 9.720140\9. .790151110.209849}20 
$93449919-773321)10.22667 .790434119.209566[19 
.93442419.773608}10.22639 .190716110.209284[ts8 
43 -93434919-773396110.22610 .190999[19.209001117 
44 7084 5$19-9342.74|9-774.184j10.22581 .1791281110.208719]16 
4519-7038670 9.934199 9-774471[19-225525 295999-791 56311 0-20843711 5 
4619-70888219-934 12319-7747 59]10- 791 846]10.208154[14 
479-70909419-93404819.77 5046|10.22495 .792128$110.207872113 
48/9-70930619-933973(9-77.533311 9.22466 «7924 1 af10.207 590[1% 
499-709518 -93339819-7735621110.224375$ .792692110.207308|1 1 
50 9.709730,9-93332219.775908[40.2 9.92920719.792974119-207026j10 
5 119-70994 1]P-933747 176i95110.22380 9.929129,9.793256119.2067 
529-7101 $3;9-933671 176482 10.2235 .929050,9.793538110.20646 
53,9-710364,9-933596(9-77 6765, 10.22323 (9-92897 2 193319{10.206181 
34971057 $3352 71705311 0.22294! 9.92889319.79410 1 10,205399] 
$519-71073619:93344 519:77 734% 10.222658 L4,9:794383[19,20361 
56.9.710997 9.933369/9-7776248/10.32237 92.873619.7946c 19,20533Z6 
379-71 1208 9.933293 9.77794.5/10.22208 9-9286 57/9-794940119,20305 
58/9.711419;9-933217 9778201|10.2217 «923 3789-79522 p10:204773 
5919-74 1629 9.933141 9.778488 10.32151 ; 9-928499,9-79556 3 9204492 
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2219-728624 
23 9-72882.5]5 92659199, 


356 9.731206 9:92.56 


39 p ab 


Degree 
Co-fine_ [Tan 


of19.72421c 2.9284.2c . 
119.72441219-92.334 6 
219-72461419.9282< 

319-72481619.928 1830 


3.72 501719-9281 0415 
5[9-723219]9-92802 5j9-t 
619-72 54201]9-92-794 of 
119-72.362219-92-78675 
$19-72 582.3]9-92778715 
gi 72602419927 703199. 
019-72622 0.927615 : 
1 (9-726 2-927 54% 

$-72662619-92747 
3(9-72682.519-927 390 
721021] 9273106 
2.727229 23119. 
p.72742919-9271 5115 
72762$19.92707 119- 
72782$99-926991]9- 
o[9.7280 J d26911 y 
I nds 0.92683 105 
119-7284.2-719-9267 51} 
9.92667 1]. 


10,197766 


$10.19748 
10.19720h 


0.92651 119. 
I * 


290 
519-72922-319-5 


2619-729422,9-926351/9.803092/10.196924 
2719-72962 119-92.6270\x $03331[19-196645 
28]9-7298209-986190f-803630110.19637: 
73001919-92611 © 8039091939605 
20 ep maropa 'F: 817 
31/9-730415}9-925949/9.804466 
3219-73961 39-925868|9:8 80474 
330( p-7308re19-925/80% >-$05023 
3419-731909 9-92 57c 


).80536 
"i .$o $ C 


10.1 on 
0193867 


9-73 1404 9:9255458 8og855 
$9-731602 9-92546 5 $061 39/1 | 
5 TN pgngegh $0641 10193585 
9925203 $ 10.1933c 
) 4 2/9-v0097 i 0.19720! 
>< 141/9.809249/10.1924 51 
_ 3.807529|1 0.192477 


110.19191 


4 de 
$16 OY 0.191636 


A Table of Artificial : | Siges and Tangents. 


).807803]10.192195], 


oy De 33- 

Sine '| Co-fine__ Tangent Co-tang. | . 
9.736109 9.923591 $1251 
9.736303 9.923509]9.81279 
7.7364989.923427]9.81307 
9.736692/9:92334 519-31334 
9.7368869.923263|9.81362 
$,737080/9.92318119.8138 
9.7372749-923098Þ-81417 
P-7374676 +923016]9-81445 
9.922933 +$1472 Io, 18527 52 
9.92285 119-81 5004[10.184996 51 
1$19.92276819.$1 528qſ1 0. 10.184730 T: 
9.922686]9.315555[10. 10.184 
9.92260319.81 5831 ror 
9.738627/9-922520]9.816109]0.183893[47 
d.738820/9-92243819\8163821109.183618146 
973901 3/9-9223 55]-816658] 2183242145 
9.92227219.316933Þ1 0.18306 
p.92218919-817209] 0.132991143 
9.739590[9-922106]9.317484/10.132516 
9.739783[9-922023(9.-819759|19.159224 141 
9.73997 3519-92194 019\81803 510.18 1965/40 
9.74016719-92185719-3183 10! 0.18169g0[39 
9.7403 590-92177419-818585}19.181415}48 
9.740550Þ-92169119-818860j10.181 140/39, 
9.74074219-921607[9-81913 51 9.180865136 
9.740934Þ-9215 9.819410|10.180590/35 
9.74112509-92144119.8196584j19.150316134 
9.741316}-92135719-819959}19.180041133 
9.7415080-92127419-3202341[1 0.1797663k 
9.741699/2.921190.9.82050$[10.17949231 
9.741889]9.921 107 9-820783/10.179219130 
9.742080fS -921023(9-821057 10.17594 5 
474227 119-920939;9.82133211 0.17866! 128 
$.742462]9-9208 5619.82 1606|10.178394/27 
d.7426 5219-920772'9.32 1 880ſ10.178 120/26 
9.74284 2/9-920688 9.822154110.177346/25 
9.743933[-920604|9.322425/10.177 57 1124 
9.743223þ-920520 9.822703|10.177297123 
9.74341 3]9-920436 9.8229779110.177023[22 
2-74 3602P-920352/9.323251]10.176739)21 
9.743 379212-220268 9:3235 10.17647620 
9:743982]Þ .920184 9.823798|10.17620al19 
5 7441711920099 9.82407 10,175928]18 
9.7443611.920015/9.324345|10.173655]17 
9.744 550 -919931'9-824619110.17539 1116 
744739 9.9199 69324897110, 17519715 
97449286 91976 29. $25166|10.174$34\14 
9.745 1 1719-919677/9:825439/10. 174500 13 
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-$26532110.173468 
-$26805|10,173195 
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97747187] 244-44 10.171 558) 2 
. 0.171285' 1 


I0.171013' © 


* 


”—_—_ 


* Fg 


FRI RU MW.SHIODS OH = Wwe mm oa wg 6B wwuogGi fa ce ooTo 


| 


L 


2 - 


Degree 


" 


Mi vine 


I 


—_— 


'$9:743497 7434 


Co-fme, | Langent) 


91831 


47149]9-918489/9.329260 
47936]9-918404!9-829532110. 


(219-748123 . 
as. 74331019. 


9747 36219. 9185749. $28987 
{ 


$298a5 


16 9-759543 
17 9.759729 
18 $-759914 
19 9.751099 


[209:751284 


21 9.751465 

22 9751654 
23 9-7313935 
24 9-7 52023 
25 2733397 
269.75239 

27 9.752576 
28 9.752760 
29 9-752944 
30 9-75312k 
31 9-753312 
32 9-753495 
33 9-753679 
34 9-753862 
399.7540, ; 


369. 734229 


29 9.754770 f 
734960| 

7301435 

15532 


9.91720 


0:91711819- 


3.91703 


9.916946]9-3341 54 


9.916859]9:534425 


9.91 67 319- 
9.91 668719- 
9.9166001[9 
2.91651419- 
2-91 $42719- 
2.91634 119- 
9.91625419-336322{10.16367 
2.91616719- 
2.91608119. 
9.91599419-$37134[10. 
2.91 590719 
5.91 3820 
2.91 573319 
2.91 5646 9- 
9.915559 9:93* 


3833339 
+$33611 
-$33382 


834696 
$34967 
9.435238 
835509 
3835780 


836051 


836593 
836864 


10.16394 
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19-7 5877215 


9.75931 


«15967215 


9.758 59119-913365þ9.845227110. 750775 © 
-9132769-34 5496110.154 504159 
" [9-75395 9-913157s -845764119.1 5423658 
9-75913219-91309 
9.9130109.846302110.153698 
19-75949219.91292219-846570ſ10.1 5 43 
.912833j9-346839]10.153161154 
-75938529.9127 
.76003119.91265 519-847376[10.1 52624152 
.76021119.91256619-847644110.152356151 
91247 


9.846033]10.1 53967157 


9.847 108]10.152892153 


9.94791 


504972 
9.849790ſ10.1502to0 
).85003910.149943 
9.85032 5110.14967 


76342219. 
76360019. 
16377719-91077 
9.763954/9:9106869.85326 


-$51931110, 143065 
$52199 10.1 7801 
$852466]10.147534 
852733110.147267 
433nie 146999131 
10. 146732139 


837405 
837675 
837946 
838216 
838487 


10.162595 
10.162325 
10,16205 
10:16178 
10. 161513 


0.915472 9: $38757]10. 161243 
9.915395 9-339027110.160973 


915035 9 0.840108 10.1 59892 
914948 9:840378|1p.1 59622} 
e75550819-914860 9.840648[10.159352 
753690 9.914773 9-840917110,159083 
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9.7544 
$4455 754599 1.915207 9.83925 10.160703 
.915210 9-839569}10, 160432 
.915123 9-839838/10.160162 


*14519-755872 9.914685 9-841187110.158813 
| 469-7360 54 9.914598 9.841457]10.1 58543 
2.756236 9-914510 9.3841727|19. 153273 
2.756418 9.914422 9:841996|10.158004 
49 9-756600 9:914334 9 842266|10.1 5773, 
$0.9.756782 9-914246 9.342535110.157465 


$119-756963 9-9141 58 9.342805[10.157195 

; 7571144 9-914079 9. 

23 9.757326 9.913982 9.8 
[0.737507 9.913894 9.8436] 

"i 9.757688 9.913806 9.343382.10.156118 


$4374, 10.15692 
4334300. 156007 
210.156398 


| IF 757869 9.913719 9.844151|16.1558 
$7 .153059 9.913630 9. 


$44420 10. 155580 


9913453 9-344958 10.155042 


9.7 58230,9.913541, 9.844689 10. 55311 
w ay x 

75359119. 973365 9-94 5227 19.1 34773 
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9.765131]9.9105949-553 532119146465 [29 


«764 308[9:91 0506] 853802115; 146198 [28 
.76448519.91041 5]9-334069110.145931 [27 
.76466219.91032 51 :85433610.14 5664 [26 
9.764338(/9.91923 515 .$54603110.145397 [25 
9.76501 519.9101 44 2.53 5437 104451 39112 a 
9.765 19119.91005419-855137]10.144863 
9-76536719-900963]3-55 540. 10444596 22 
9.765544,9-909873[9-35 3671110.144329 1 
[9- 76372419: 999782/9-85 593811 0.144063 [22 
9.765896. 90969 119-856204[10.143796 [19 
.76607219.90960119-856471110.143529) 18 
9.76624 719-9095 10f9.8536737[10,143263 2 
166423/9-909415 9.857004110.142996 [1 
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.76747519.90887319.858602{10.144t3 gd oo 
.76764 919.90 1 858868j10.141132 
9.7678 5 .oobege p.$59134110,140366 
9.7679999.908595 99-359400]10.140600 


9.76834 
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5.76852 5.9083 9. 
ls 76869715 aha 


69215 


$766 598/9.999328} 
9-766774|9.99923719:357537]19.142463 [4 
9.76694919-9091449.85780 
9:90995 5] $58069110.141931 [12 
9.76730019.90894 


276817305 2.908 3079.359566 10.140334' 1 
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A Table of Artificial Sines and Tangents. 


| 37- 
| = eg] Cotang.. Co-ſine | Tangent 
"lg. .90795819.861261 10, — $7711 
119-769393]9.997866}9.861 527[10.138473 $7737719.122623]59 
2 9.861792[10.138208 .877640|10.122360|58 
3 9.862058$]10.137942 .877903[10.122099157 
4 .$62323110-137677 -878165]10.121835156 
$62589\10.137411 .$7842810.12157 55 
. $62854[10-137146 $98691]l0.121309/54 
$63119[10.136881 $789533]10.121047|53 
: g[10.136615 $79216]10.120784152 
; 10.136350 879478]10.120522151 | 
10/9.77095 10.136085 $7974 1}10. [0.1202.59/50 
1119-77112 10.135820] [9- .$880003[1 0,1 0.119997) 49 
12/9-77129 10.135555| [9- -880265]10.119735 
1319-77147 10.135290] [5- pint > ae: 10.1194 72/47 
1419-771643[9-996667|9-86497 5[19-135025] [9-781 Boop. 2 LPS hogs 
159-771815 .90657519-865240]1 0.134760 9.78 196619- to.11 
169. 9.771987 9.90648219-865505[19-134495] 19-7521 32/9.90082819.88 1314110.1186 
| 1919-7721 59{9-90638919-865770[1 0.134230] j9 782298[9.90072219.881577119.118423)43 
18\4-77233109-9062961[9-$6603 5]10.133965| [9 782464'9.90062619. 881839|10.118$161 
19/9-772503[9-906204(9-866300|10.133700 9.782630[9.90952919.882101[10.11789g41 
2019-77267519.90611119-366564/10.133436] j9:782796[9:29943319- $82363/10.117637}40 
2119.77234 9.90601 9.86682g910.133171 9.7382961[9-90033719- 882625 10.117375|39 
22/9.773018[9.905925/19-867094\10.132906| [9-783 127Þ-900240 9.882887]10.1171131z38 
2319-773 190 ; 905832 9.867358 10,132642 19.783292]9-90014419-8834 48[10.116852/37 
2419-773361[9-90573919-367623[10.132377| [9-7834 58Þ-90004 719-8834 oft 0.116590/36 
2519-77353319-90564 519-367889[10.132133| [9-783623Þ-3999 5 119-883672}10.116328/35 
2619-77370 9.90555219-3681 52110-131348] [9.783788 $9985419.38393410.1 16066/34 (34 
2719-77387 519-90545919-368416110.131584] [9-783953Þ-3997 5719-3884 19610, 11580433 
2819-77404619-90536619-3868680|10.131320 9.784 118Þ-.399660[9.384457]10.115543'32 
29/9-77421719.90527219-86894 5]10.131055 9.78428219-39y 564'\9.384719]10.115281 31 
30(9-77438815 .905179/9-869209]! 0.130791] [9:784447 3994672: 884980[10.11502030 | 
3119-7745 58[9.90508 5/9.869473[10.130527] [9-784616 .$99370,9.885242]10.114758/29 
3219-77472919.90499219.3869737110.130263| [9-734 776]9-899273/9-385 504110114496 28 
33|9-77489919.90489819.37000 1]10.129999] [978494 1]P-39917619. 885765]10-114235/27 
9.77 507019.904804/9.870265[10.129735] [9-785105 .$99078.9.886026]10.113974 26 
. 0.90471 119870529 10.129471] [9-785265 $98981i9.886288[10. 11371225 
-994617 9.870793[10.129207] [9.785433[9-3938834 9.388654 9]h0. 113451 24 
0.90452319.371057]10.128943] 19-785 59719-898787 9.88651 1110. 11318923 
9.90442909.-871321110.12867 858689 9.887072110.112928 22 
5.99433 519-371 585j10.128415 358592, 9.887333(10.112667;21 
0.90424 119-871849110.128151 84 4 938759 0.112406 20 
aerranggh 0.904 1479-372112110:12788 ». 398397 9.887855]10. 112145 19 
4219-71642999.904053 bd. 87237611 0.1276 I, 398299 9.88811610.,111884'1$ 
4319-776539819.90395919-372640[10.12736 .898202' 9.88837$/10,11 1622/17 
4419-77676819.903364Þ-$72903110.12709 9. 8981049. $888639]10.11 1361] r6 
145 0.77693 9.9037706-373167110.1268 9.898006;9.888900|10.111100\15 
4619-777 106ſ9.903676þ9.873430[10.12657 .$97908[9.889161[10.1 10839114 
4719-71727 519-903 58 1þ.873694{1 0.12630 8$97810/9.889421110.110579.13 
4819-777 0.90934 $719.37395711 09-12604 .$97712/9.889682110, 110318, 12 
4919-77761319-903392]9-374220 .$976149.383994 311 0. 110057 I 
5o[9.77778119.903298þ9.374484 .$975161[9.890204]L0. 10979610 
5 119-77795019.903203Þ-$74747 .$97418/9.890465110.109535] 9 
5219-773 i 1919.903109þ9.8 $97320(9.390725110.109275] 8 
53 -1132$719.90301 .$97222/9.89098610.109014] 7 
0.7784 5519-90291 966 .$9712319.891247110.108753] 6 
= 9.7786 9028 89702 519.8 5 
$619-77879295 "396926 9. Son atio-109999 4 
5719-77 896019.90263 .$96828/9.89202$10.107972} 3 
$819-77912575 .$96729'9.892289/10.107711] 2 
$9$19-779295 896631 ene 107451] 1 
9.77946 22-6327 $92810[10.107190) © 
Co-fine Co-rang * Tangent M gene M 
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De | gree 
$ M. Sine - | — Fingenr Co-tang. dine.. | Co-/me angent 1 Co-tang. |. 
2 © 09.7893429-89633219.892810/10.107 1901 19. .7988729.890503(9.908369|t0.091631]t 
- | 1 9.789 3049-3964 33j9-393070|10.106930) [9.799028 9.89040019.908628010,09137 55 
's 2 9.789665 $9633 59-89323" 10.106669, [9.799134 9.890298[9.908884119.0911 1415 
o 9.893591[10.106409 [9.7993399-89019519.909144[10,090856157 
9 | .389613719.393851110. .lo6149 9.799495/9.890093 28156 | 
8 .89603819.394111 [19.105889) 19.7 965119.8899 : 
7 $9593919-894372{10.105628| 9-7998069.88988819.909918]19.090082134 | 
6 -$94632[109.105368, [9.7999629.88978519.910177]10. o8982253 
$s $94392 9.8001 179-8968 .910433110:089365152 
4 895152 9.800272/9.88957 .910693]10.089307[51 
3 2995412 9.3004279.3894779.910951Þ10,089049150 
2 [719.791 11519-89544 3[9-$95672 9.890 582/9-889374(9.91 1209[10.038791 
FI 4 | 
12 9-79127 519-389 5343[9-395932 . (9-3890737/9-$8927 119.91 1467[10.088 533/4t 
” 13 9-791436[9-395244[9-896192 9.80089219.889 1689.91 17254}10.08827 5147 
49 14 9-791 59619-3895 14419-3964 52 9 801047988906 9064.9.911982110.0830 x4 : 
{8 15 7917 3619-39594 5 396712 9.80120119.81 2b 961/9.912240[10.087760/ 
þ/ 169-791917[9-89494 519-89697 1 {e.1520008 9. 9.801356). 9.3888589.91249810.037502 
6 17 9-79207719-39484619.897231[10.102769} [9.80151119. 88875 5j9- 912756[10.087 3 
3 18 9-79223719-38947469.897491[10.102509] [9.801665]9.8886519.913014|10:086986 s 
4 19 9.79239719-39464619.3977 51110.102249] [9. gore -8885489.913271110.086729] 
3 20 9.7923 5719-394 54619.898010110.101990| [9.801973/9.8 $84449.913329[10.98647 140 
2 119-79271619-894445(9-898270/10.101730| [9.302128/9.888341 9.913789[10.08621 3139 
Fl 22 9-792$7619-89434619:898530[10.101470| |3.802282/9. $88237 9. 914044|[10.085956138 
48 23 9.79303 519-89424619.898789j10.101211} 13.30243619.8881 34.9. 914302[10.08 5698137 
9 24 9:79319519-8941 4619.89904910.100951]} [3. 80238919. $88030'9.914560[10.085 440136 
p 25 9:792354[92:39404619.399308[10. 100692} [9.80274 319: $879269.914817|t0.083183/25 
FT 26 9-793 514[9-8939469-399568[10.100432] [9.80289719.887822.9.91 5075Þ10.08492 5/34 
a 27 9:-793673[9-39384619-399827110.100173] [9.8030 50/9.8377189.91 5332þ10.08466Y33 
z 28 9.79333219-8$9374519-900087110.099913] [3.80320419.887614 9.91 5590}t0.084410/32 
4 29 9-79399 149-893645|19:900346|10.09965 980335719- 8875109. 91 5847]10.0341 53/31 
33 30 9.794150 5ol 9. 9-38935 ,g00605110,099395] [9.80351 119. $874069.91 916104[10. c$389 30 
32 31'9. 9.794308, 9. 393444 g008641[10.099136| [9.803664(9. 837302 9.91 916362110.0836389}29 
FI | | 32 9-79446719-$53 34319-991124{10.098876| [9.8038 179.3871 989. 916619{10,08338 1 28 
» 33 9-794626(9.89324319.901383410.098617 [9-30397019887093'9. 916877]10.083123127 
9 349. 794784 [9-893142,9.901642[10.093358| 19.804 1239 3869899. 917134]49.032366[26 
8 359: 79494219- 393041. 9:991901110,0980991 [9.804276 886885, 9-91 7391 to.082609/25 
7 369. 79510119.892940 9. 902.160, 10,09784 [9.80442 .$867809.917648[10.0823 5 2124 
by 37 9-795259/9-392839 9.902420 10.097580] |9.804581/9.8866769.917906|10.082094/23 
4] 33 9.795417|9-892738 9.902679 10.097321 [5.30473419.88657119. 918163|10.081837/22 
24 39 ,9-795575/9-892638 9.902938 10.097062] 19. 3048869. -886466 9.918420f10.081580[21 
23 40 9-195733 9-892536 9:993197 19.296803] [9.805039 9.886362.9.918677]10.081323h0 | 
" 419-793891p.892435 9.993456,19.0965 9-805191/9.886257 5. 918934|10.081066|19 
0 42 9-796049/9-392334 9993714, 19.096286] 19.30534 39.3861 52.9. 919191}Io.o8o80g/18 
bo 43 9- 796206 892233 9.993973\19.096027] [9. .$05495|9-886047'9. 91944800805 52/17 
19 | 44 9-796364 9-392132 9. 994232, 10.09576 -$05647 9.885 942.9.91 9703}16.080295/16 | 
1s 459: 79652119. 9.892030 9-994491 91/10, 095509] [9:3057 
d 46 9-798678 (9.891929 9. 9047 50,19.095250 5951|9. 93857329. 920219119.079781)14 | 
6 49 9 796836: be 891827 9. 905008 10, .094992 80610 0319.38 5627 9- 920476110.079524/13 
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Some Uſes of the following Tables of Logarithms, Sines, and Tangents. 


Mongft the many admirable.-ways that have been from time to time invented far 
A propagating the Arts Mathematical, and eſpecially that of Trigonometry, Lo- 
garithms, invented by the Lord Napier, may challenge qhe Priority, and the Tables of 
Artificial Sines and Tangents, compoſed by Mr. Ganter 


rithmerical Work in moſt Queſtions; Multiplication | by Addition, and 
Diviſion by Subtraction, the Square Root extratted by- - and the Cubique _. 
Root by Tripartition : .So that by help of theſe Numbers, "and the aforeſaid Sines and 


Tangents, more may be performed in the ſpace of an hour, than by Nattral Numbers; 
or by Vulgac Arichmerick canbe in fix. Now of what frequent uſe the Dodtring of Tij- 
abgles, both Plane and Spherical, is in Aſtronomy (for-the Reſolution of which the Ta- 
bles following chiefly ſerve) let the preceeded Work teſtify. And therefore | think ir. 
not amiſs here in this placeto inſert ſume few Propofitio 
bles of Logarithms and of Sines and Tapgents following, 


PROB. I. How to find ihe Logarithms of any Number under 1.000. : 


: Py Page in the Table of Logarithms is divided jiato 11 Columns. -io the felt of * 


which Columons, having the Letter N at the Head thereof, are all ſucceſ- 

ſively continued from 1 to 1coo : So that to find the Logarithms of any Number, is og. 
more but to find the Number in the 3 Column, and inthe 24 Column you ſhall bave the 
Logarichm anſwering thereunts. $12 $, vi 

Example, Let the Nuinber given be 415, and if it is required to find the Logarithm 
thereof, in the Table of Logarithms, in the firſt Column thereof, under the Letter N, 1 
find the Number'415, and right againſt it in the next Column 1 find 618048, which is 
the Logarithmof 415. In the ſame manher you may find the Logarithmof any Number 
under 10003 as the Logarithm of 506 1s 70415 1, and the Logarithm of 900 is 954243, 
Oc. Fa 

But hete is to be ttoted;” That before every Logarithm. muſt be placed hls proper Cha- 
raQteriſtick ; viz. If the Number conſiſt but of one Figure, as all rs utider 30, 
then the Charatteriſtick is 03 if the Number conſiſt of rwo Fig! 2s all Numbers be- 
eween 10' and 'x00, then the CharaQerilſtick is 1 ; if the conſiſt of three Fi- 
gures, as all Numbers between 100 and 1000, then the Char 
Number conſiſts of four Figures, as all-berween 10006 and 10000, the Charateriftick 
muſt be three. 1n brief, the CharaQeriſtick of any Logarithms moſt conſiſt of an Unit 
leſs than the given Number bath places: And by obſerving this Rule, the Logarithm 
of 415 will be 2.618048, and the Logarithm of 50s is 2.704151, and the Logaritha 
of 900 is 2.954243; Ec. | 
PROB. Il. A Lagarithm being given, to find the Abſolate Namber thereunto belonging, 

the former Ro ies og the Charaeriftich, will declare of what Number of Place: thi 

ſolute Number conſiſts: 
| Bir the Logarithm given be 2.164353 ; now becauſe the Charaderiſtick is 2, 1 knowy 

by it the Abſolute Number confilterh of three places, and therefore may be found 

in the ſecond Column of the Logarithm Tables, againſt ir I find 146, which is the Ab- 
ſolate Number anſwering to the Logarithm of 2.164353. 

PROB, Ill, Howto findthe Logarichim of 4 Number that tonfiteth of four Places, 
Yu muſt find the three firſt Figures of the given Namber in the firſt Conn, & be- 
| fore, and ſeek the laſt Figure thereof amongſt the great Figures jn the of the 
Page 3 and in the common Area or meeting of theſe two Lines is the Logarithm you de-. 
fire, if before it you addor prefix irs proper CharaQteriſtick. w FR HEY 

Exemple. Let it be required to find the Logarithm of 5745 ; I find 574; the thiee firlt 
igures, in rhe firſt Colnmn, and 5, the laſt Figure in the bead of the Table; then go- 


ing down from 5 in the head of the Table; * until 1 come againſt 574 io the firſt Colada, - 


there | fiod 759290,before which I place z for the CharaRteriſtick,and ig miikees 5. 
and thar is the Logarithm ſought for. | 
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© Ts wy "24 F | ſe-ir were required to find the Sine or angent of 56 


p.. Notes 4 der '45;4eg- are found, in the head, and:theodd mi 
\ Ex _ 45. deg,' ace. found in the foot of the Table,: and he min 


Agnes: a$.10 Cs a the } ARCOT 56 deg. 35-Win, is 
Ih. g B. Y.” "+; ” Shay or. Lange be given, to fr "y Degrees ard Minites anſwer 
i #* bereunts, 
U 9.584663 mers a Sine a | look for the Number inthe Table of Sinesand 4 
oe poſe 5846615 againſt 22 deg. 36 min. andithgrefore is the Sine thereof. Abd 
wit 9.6243 wy ene: 2. Tangent given, look for the Number ih the Column. of Tangents, --. 
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: and | find It ialt it 22 deg. 50min. The ſame muſt be done for aoy other. 
The Uſe of thi Tatle of Properien for the more ready finding ont of ary Logarithm, fow 14 
... Tooog to 160000, 
Hen you have any Logarirhim or Number above 10000, you may find it by the aif 
AK ferences which are in the laſt Column of the Tables : and for Jour Foropry/ and 
ing ir,” this Table is framed ;' wherein: you have -the pO LRN 
er. between 65th of the 10000 Logarithms. in the. 'T may eafily 
EDGE Tad Logatitlims, by the Proportional Pars of the Ditfes rence for 


* Ynyof” thet- Als 
{2 ©: Thus in! the Table'the Logarithm of 2000 is /3-301030 


, The next Logarithm,being the Logarithm a 2001, is* 3.301247 


icks of thele Logarithms, 4,18 | 
the Logarithmof. $ovnn, 4 44 3. 72, 4:3010 
of 200104 7 +134 6. tate 361547 


©\'The Difference | lt Gn 9” which for the ten Intermediate - ® 


: Fg nga be divided im 10 which is ready done'in this T'a- 
$4 as DS. } : | p Fi I, 


2345 tt: £89239); 7 8 6- ”. .*.8 ' 9) 
217. 21 ' 43; 65 86 108 130 151. 193' 1g5\ 


Logarithm of 20coo being ++ . + | * Wh 4 301030. 
'of 20007; by adding/2r, is:..:..- - | .* - 30toFt 
ithm of 20002, by adding 43 is , | #5010J 
. And ſo for the reſt, tO 20040. 


li 2G, ke ander fide, let, your gdh ginke be 490105) pap you dare 6 hade 
what Nomber«apſwers ta it ;, |the:next Nomber | leſs in the Tables is 301030 which is. 
poo pomp "20000 : but.this is 2 more, and the common Difference in the Table - 
is about. 217 3 Juſp iro er. Differegce HITLER of Proportion, and there - | 
SD jpeg FOOTE is the Logarithm of ©: 
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